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(54) ALUMINUM ALLOY PLATE STOCK FOR LITHOGRAPHIC PRINTING PLATE AND ITS 
PRODUCTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum alloy plate stock for a lithographic plate 
excellent in roughening treating characteristics, having required strength and proof stress 
after burning treatment and having excellent ink stain resistance. 

SOLUTION: (1) This plate stock has a composition containing, by weight, 0.10 to 0.40% Fe, 
0.03 to 0.15% Si, 0.004 to 0.020% Cu, 0.01 to 0.05% Ti, 0.002 to 0.02% Mg, 0.001 to 0.030% 
Zr and 0.0001 to 0.02% B, in which the content of Fe solid solution is <30 ppm, the content of 
Cu solid solution is < 100 ppm, the content of Zr solid solution is <200 ppm, and the content of 
Fe solid solution + (1/2)Zr is >25 ppm, (2) the surface layer region has a cold rolling worked 
structure in which (A) the crystal grain width sD is <50 urn by the average value, and < 100 urn 
by the maximum value, and also, (B) the ratio of the crystal grain length sL/the crystal grain 
width is >10, (3) the crystal grain width cD in the core region is >100 ^im in average, (4) its 
plate thickness is controlled to 0.1 to 0.5 mm, tensile strength to 145 to 190 MPa, and proof 
stress after burning treatment to >100 MPa, and (5) the content of simple substance Si is <30 
ppm, and the number of simple substance Si with a diameter of the equivalent circle of >0.5 n 
m is <200 pieces/mm2. 
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* NOTICES * 
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original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is an aluminium alloy blank for the lithography versions. Component:Fe:0.10 - 
0.40wt% of (1) following Si: 0.03 - 0.15wt% and Cu:0.004 - 0.020wt%, Ti: 0.01 - 0.05wt% and 
Mg:0.002 - 0.02wt%, Zr: 0.001 - 0.030wt%, and B:0.0001 - 0.02wt %, And the remainder : 
Consist of aluminum and an unescapable impurity element, and it corrects. The amount of Fe 
dissolution is 30 ppm. The following and the amount of Cu dissolution are 100 ppm. Following, 
The amount of Zr dissolution is 200 ppm. It is amount >=of amount +(1/2) Zr dissolution of Fe 
dissolution 25ppm the following. (2) The surface field to a depth of 20 micrometers at least 
from a plate front face The following conditions (A), (B) The crystal grain width of face sD of 
the direction of a right angle is less than 100 micrometers at less than 50 micrometers and 
maximum in the average to :(A) rolling direction. As opposed to the (B) above-mentioned 
crystal grain width of face sD the crystal grain die length sL of a rolling direction And 10 or 
more times, To the rolling direction in the heart field of 2/3 or more thickness of the board 
thickness which is a ******** cold rolling processing organization and is in (3) board-thickness 
center section, the crystal grain width of face cD of the direction of a right angle The proof 
stress after the burning processing whose (4) board thickness is 0.1 -0.5mm and whose tensile 
strength it is 100 micrometers or more by the average, and is for [ 145-1 90MPa and 270 
degree-Cx ] 7 minutes is 100MPa(s). It is above and the amount of (5) simple-substance Si is 
30 ppm. Below In per 0.5-micrometer depth of a blank, it is made a projected area diameter, 
and, for particle size, the simple substance Si 0.5 micrometers or more is 2 200 pieces/mm. 
Aluminium alloy blank for the lithography versions characterized by what is been the following. 
[Claim 2] In the manufacture approach of the aluminium alloy blank for the lithography versions 
Fe:0.10 - 0.40wt%, Si: 0.03 - 0.15wt% and Cu:0.004 - 0.020wt%, Ti: 0.01 - 0.05wt% and 
Mg:0.002 - 0.02wt%, Zr: 0.001 - 0.030wt%, and B:0.0001 - 0.02wt %, And the remainder : the 
aluminium alloy slab which consists of aluminum and an unescapable impurity element After 
not homogenizing or homogenizing at less than 550 degrees C It is the approach of hot-rolling, 
cold-rolling after that and setting right if needed, the above-mentioned hot rolling - following 
condition: - initiation temperature [ of hot rolling ]: - 300-480 degrees C Initiation temperature 
of the last pass : 300-380 degrees C, termination temperature:320-380 degree C of the last 
pass, Rate of strain of the last pass: 15/sec The above and board thickness after hot rolling: 
The manufacture approach of the aluminium alloy blank for the lithography versions 
characterized by what it carries out in 4.5-1 0mm, and the above-mentioned cold rolling is 
performed without intermediate annealing for after that. 

[Claim 3] The manufacture approach of the aluminium alloy blank for the lithography versions 
according to claim 2 which whenever [ behind the last pass / board temperature ] is more than 
recovery temperature at least, and is characterized by the thing of said cold rolling for which 
forced cooling is performed after this last pass. 

[Claim 4] The manufacture approach of the aluminium alloy blank for the lithography versions 
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according to claim 3 which the recovery temperature after said cold rolling is 100 degrees C or 
more, and is characterized by performing said forced cooling with the above cooling rate by 5- 
degree-C/. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A uniform (chemical or electrochemical) surface roughening side is 
acquired, and this invention has the uniform appearance which has neither SUTORIKUSU nor 
surface condition nonuniformity after required reinforcement and surface roughening. Although 
the ink dirt nature under printing is good, omit intermediate annealing in the middle of cold 
rolling further about the aluminium alloy blank for the lithography versions with still better 
thermal resistance, the count of pass of cold rolling is reduced, a production process is 
simplified and the manufacturing cost is reduced It is related with the manufacture approach of 
the aluminium alloy blank for the lithography versions which satisfies the above-mentioned 
property. 
[0002] 

[Description of the Prior Art] As an aluminium alloy blank for the lithography versions, it is JIS 
to general conventionally. Sheet metal with a thickness [ of the aluminium alloy of the 1050th 
grade ] of 0.1 -0.5mm is used, and facing removes the front face of the ingot usually obtained 
by semi-continuous casting generally, and such aluminium alloy sheet metal homogenizes it, 
and is manufactured through hot rolling and cold rolling, intermediate annealing, and the last 
cold rolling. 

[0003] Thus, printing is presented with it, after the manufactured aluminium alloy blank for the 
lithography versions passes through the phase -> "base material" -> sensitization stratification 
-> "printing version" -> image section formation -> "the printing original edition" so that it may 
explain below. [, such as "blank" -> surface roughening, ] That is, first, in a front face, a surface 
roughening process is carried out by the process which combined any one of the mechanical 
approach, the chemical approach, or the electrochemical processes, or two or more, 
hydrophilization processing is further carried out anodizing and if needed, and a blank serves 
as a base material for the lithography versions according to it. Next, the photosensitive 
lithography version is obtained by applying the photosensitive matter on the surface of a base 
material, and forming a sensitization layer. 

[0004] Next, platemaking processing which performs image exposure, development, rinsing, 
the lacquer peak, etc. one by one is performed to the lithography version, and the printing 
original edition is obtained. In that case, by the development, the surface roughening side of an 
aluminium alloy base material exposes the part which the sensitization layer dissolved on the 
other hand, and disappeared by the part which remained without a sensitization layer 
dissolving becoming the hydrophobic image section, i.e., the ink acceptance section, and it 
becomes the non-image section of a hydrophilic property, i.e., the water acceptance section. 
Moreover, generally heat-treatment (processing called burning) in an elevated temperature is 
often performed after a development as a way stage of the improvement in print durability. 
Although burning processing is based also on the constituent which forms the image, it is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/31/05 



JP,2002-129270,A [DETAILED DESCRIPTION] 



Page 2 of 24 



usually carried out to the temperature of about 200-280 degrees C by [ for about 3 - 7 
minutes ] carrying out time amount maintenance. 

[0005] Carry out bending of the both ends of the above-mentioned printing original edition, and 
it is made to add to the installation section of a printing machine printing cylinder, and fixes to a 
cylinder-like printing cylinder. Therefore, bending workability and printing cylinder volume 
attachment nature are required of the blank for the lithography versions. 
[0006] Water is made to hold in the non-image section of a hydrophilic property, and ink is 
made to supply and adhere to the hydrophobic image section by supplying dampening water to 
the printing plate of the printing original edition on the occasion of printing. And printing is 
performed by imprinting the ink adhering to the image section on a blanket drum first, and 
imprinting from a blanket drum to the last printing sides, such as space, further. Printing 
number of copies may also attain to for example, the 100,000 sections, and it is necessary for 
the printing original edition to be able to be equal to such many printings, i.e., print durability. 
Various properties are required to secure print durability. That is, water retention needs to be 
maintained so that ink adhesion in the non-image section may not arise. Moreover, during 
printing, when pitting arises in the support surface (surface roughening side) in contact with 
dampening water, ink may adhere to the pitting section and it may be generated, the dirt, i.e., 
the ink dirt, of the non-image section. In order to prevent ink dirt, it is important to secure 
sufficient water retention and corrosion resistance, and it is necessary to obtain an anodic 
oxide film homogeneous [ of the split face which was excellent for that purpose with the 
surface roughening process of electrochemical ** ], the corrosion resistance of a base material, 
and healthy. 

[0007] In the manufacture approach of the aluminum blank for the lithography versions 
indicated by JP, 5-281 97,B, as usual homogenization temperature, it holds at the temperature 
of 520-600 degrees C desirably for 1 hour or more, and in hot rolling, it is made to carry out by 
repeating recrystallization and a deposit, and 450-600 degrees C of hot rolling are completed 
above 300 degrees C with several rolling pass or more. Moreover, intermediate annealing in 
the middle of cold rolling performs forced cooling 500 degrees C / more than sec, after 
reaching the predetermined temperature of 400-600 degrees C. 
[0008] In the manufacture approach of the aluminum blank for the lithography versions 
indicated by JP,8-179496,A, it homogenizes at 500-600 degrees C, and hot rough rolling is 
started at 430-480 degrees C, by repeating hot rough rolling and performing it, it is made to 
carry out by repeating dynamic recrystallization, and termination temperature ends hot rough 
rolling by 380-430 degrees C and 10-35mm of board thickness. It completes above 260-350 
degrees C, and finishing hot rolling termination temperature does not build the field which 
produces recrystallization partially. 

[0009] In the manufacture approach of the aluminum blank for the lithography versions 
indicated by JP,62-148295,A By cooling byh in 50 degrees C /or less, or holding 30 minutes or 
more at 350-450 degrees C until it makes a part of Fe dissolve and becomes 430 degrees C or 
less by performing homogenization of 3 hours or more at 500-600 degrees C Si atom which 
exists in an ingot is deposited as an intermetallic compound of an aluminum-Fe-Si system, it 
fixes, and the amount of simple substance Si deposits in the continuing process is reduced. 
Hot rolling is performed at 450-200 degrees C, and the recrystallization grain during hot-rolling 
pass prevents the thing 100 micrometers or more become big and rough. 2 - 5 hours or a 
continuous annealing furnace performs intermediate annealing after hot rolling at 350-500 
degrees C, and it performs it in 120 or less seconds at 400-550 degrees C. according to this 
approach, a uniform split face obtains with an electrolysis surface roughening process - 
having - the ink-proof dirt nature of the non-image section under printing - improving - ** - 
carrying out - having - **** . Performing intermediate annealing at the cold rolling process 
following hot rolling as an example is illustrated. 
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[0010] Tensile strength is suitable for JP.61-201747.A, and the manufacture approach of 
obtaining the aluminum blank for the lithography versions excellent in the reinforcement after 
burning-proof processing is indicated. By this approach, by starting hot rolling at the 
temperature of 480-550 degrees C, and completing hot rolling by 320 degrees C or more and 
2.5-3.5mm of board thickness, an organization with the heart field and both the recrystallized 
front faces of a stripe-like rolling organization is obtained, and it cold-rolls, without performing 
intermediate annealing. 

[001 1] The method of manufacturing the lithography version which controlled the deposit of a 
simple substance Si by the production process including casting, homogenization, hot rolling, 
cold rolling, intermediate-annealing processing, and the last cold rolling, and was excellent in 
the ink-proof dirt nature under printing is proposed by making Mg contain by JP.6-192779.A. 
The manufacture approach of the base material which gives reinforcement to a base material 
is proposed by J P, 10-306355, A by rolling out to the last board thickness by 60% or more of 
****** without starting hot rolling for an ingot from the predetermined temperature after 
homogenization, ending hot rolling at predetermined temperature, cooling to predetermined 
temperature after that, and making it a streak not occur as a fine crystal grain organization in 
the meantime, and heat-treating henceforth. In a Japanese-Patent-Application-No. No. 205251 
[ 1 1 to ] official report, it is the amount of simple substance Si of 30 ppm. The simple substance 
Si particle 0.5 micrometers or more in the following and an anodic oxide film is 2 200 
pieces/mm. It is the following and tensile strength is 145-180MPa. The manufacture approach 
of the base material for the lithography versions and the base material for the lithography 
versions which had the forced cooling which follows more than recovery temperature and it in 
whenever [ behind the last pass / board temperature ] at least controlled by cold rolling is 
shown. 

[0012] The method of excelling hot rolling board thickness in 3.0mm or less, and the surface 
quality and handling nature of cold rolling which makes termination temperature at least 100- 
200 degrees C, and manufacturing the cheap lithography version at the process of 
homogenization, hot rolling, and cold rolling, is proposed by JP,1 1-2291 01 ,A. The manufacture 
approach of the blank for the lithography versions which hot-roll in JP.11 -256293.A with two or 
more pass by carrying out at the homogenization temperature of 350-480 degrees C, it is 
made to un-recrystallize behind the last pass, and obtains crystal grain with a mean particle 
diameter of less than 50 micrometers is proposed. 

[0013] It contains in JP,63-15978,B 0.02 - 0.20 % of the weight of Zr, and the heat-resistant 
good base material for the lithography versions which does not produce recrystallization to the 
temperature of 320 degrees C is proposed. 
[0014] 

[Problem(s) to be Solved by the Invention] The following properties are required for the 
aluminum blank for the lithography versions. 

(1 ) In order to obtain good print durability, it is necessary to raise water retention and the 
adhesion of a film. Therefore, it is required for a blank to acquire homogeneity and a precise 
split face easily by the surface roughening process. 

(2) When you manufacture a base material, the processing nonuniformity called 
SUTORIKUSU and image quality nonuniformity should not appear. 

(3) Sufficient reinforcement is required so that the blemish of a depression etc. may not be 
attached by the impact at the time of conveyance or handling. Furthermore, the bending 
workability when fixing to a printing machine printing cylinder is required. Moreover, fatigue 
strength is required in order to secure the endurance over the repeated stress at the time of 
printing. For that, it is 145-190MPa about the tensile strength of a blank. It is necessary to 
make it high to extent. 

(4) Generally as a way stage of the improvement in print durability, the approach of heat- 
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treating at the elevated temperature after a development (processing called burning) is often 
performed, although the usual burning processing is based also on the constituent which forms 
the image - the temperature of 200-280 degrees C - it is heated about 3 to 7 minutes. 
Although the reinforcement of a blank falls by this processing, the proof stress after 270 
degrees C and the burning processing for 7 minutes is 100MPa(s). A certain thing is above 
needed. 

(5) During printing, it is required for ink to be unable to adhere to the non-image section easily. 
Such a property is called ink-proof dirt nature. However, in the above conventional general 
printing version blank and its manufacture approach, the advantage was very difficult to fulfill 
all the above-mentioned properties of a certain thing to coincidence respectively. Since this 
invention satisfies all properties, then, the presentation of the aluminium alloy, By controlling 
the number of the simple substance Si more than the amount of dissolution of an alloy content, 
the amount of compound components of the amount of dissolution, surface crystal grain size, 
the crystal grain size of heart fields other than a surface and the elongation percentage of the 
crystal grain, the amount of simple substance Si, and a certain size It aims at offering the blank 
which satisfies all properties required for the blank for the lithography versions. 
[0015] Furthermore, desire of the cost cut is carried out to the aluminium alloy base material 
for the lithography versions in recent years. The simplification of a production process is 
considered as the cure. Especially in this invention, an abbreviation and cold rolling process of 
intermediate annealing are simplified, and in order to control the debasement used as some 
evils in the simplification, it aims at offering the manufacture approach of the aluminium alloy 
blank for the lithography versions which controlled the hot rolling approach and the cold rolling 
approach. 
[0016] 

[Means for Solving the Problem] In order to attain said purpose, in this invention, the number of 
the simple substance Si more than each amount of dissolution of the aluminium alloy 
presentation of a blank and a specific alloy content and the amount of compound dissolution, 
the crystal grain size of a blank surface field, an elongation percentage (ratio of die 
length/width of face) and the crystal grain size of a blank heart field, the amount of simple 
substance Si, and specific size is controlled. 

[0017] Namely, the aluminium alloy blank for the lithography versions by this invention (1 ) - 
following component: - Fe:0.10 - 0.40wt% and Si:0.03 - 0.15wt% - Cu: 0.004 - 0.020wt% and 
Ti:0.01 - 0.05wt%, Mg: 0.002 - 0.02wt% and Zr:0.001 - 0.030wt%, B:0.0001 - 0.02wt% and the 
remainder : It consists of aluminum and an unescapable impurity element. However, the 
amount of Fe dissolution is 30 ppm. The following and the amount of Cu dissolution are 100 
ppm. Following, The amount of Zr dissolution is 200 ppm. It is amount >=of amount +(1/2) Zr 
dissolution of Fe dissolution 25ppm the following. (2) The surface field to a depth of 20 
micrometers at least from a plate front face The following conditions (A), (B) The crystal grain 
width of face sD of the direction of a right angle is less than 100 micrometers at less than 50 
micrometers and maximum in the average to :(A) rolling direction. As opposed to the (B) 
above-mentioned crystal grain width of face sD the crystal grain die length sL of a rolling 
direction And 10 or more times, To the rolling direction in the heart field of 2/3 or more 
thickness of the board thickness which is a ******** cold rolling processing organization and is 
in (3) board-thickness center section, the crystal grain width of face cD of the direction of a 
right angle The proof stress after the burning processing whose (4) board thickness is 0.1- 
0.5mm and whose tensile strength it is 100 micrometers or more by the average, and is for 
[ 145-190MPa and 270 degree-Cx ] 7 minutes is 100MPa(s). It is above and the amount of (5) 
simple-substance Si is 30 ppm. Below In per 0.5-micrometer depth of a blank, it is made a 
projected area diameter, and, for particle size, the simple substance Si 0.5 micrometers or 
more is 2 200 pieces/mm. It is characterized by what is been the following. 
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[0018] The manufacture approach of the aluminium alloy blank for the lithography versions of 
this invention Fe: 0.10 - 0.40wt% and Si:0:03 - 0.15wt%, Cu: 0.004 - 0.020wt% and Ti:0.01 - 
0.05wt%, Mg: 0.002 - 0.02wt% and Zr:0.001 - 0.030wt%, B:0.0001 - 0.02wt% and the 
remainder : the aluminium alloy slab which consists of aluminum and an unescapable impurity 
element After not homogenizing or homogenizing at less than 550 degrees C It is the approach 
of hot-rolling, cold-rolling after that and setting right if needed, the above-mentioned hot rolling 
- following condition: -- initiation temperature [ of hot rolling ]: -- 300-480 degrees C Initiation 
temperature of the last pass: 300-380 degrees C, termination temperature:320-380 degree C 
of the last pass, and rate of strain :1 5 of the last pass/sec The above and board thickness after 
hot rolling: It is characterized by what it carries out in 4.5-1 0mm, and the above-mentioned 
cold rolling is performed without intermediate annealing for after that. 
[0019] In the desirable mode of this invention, even if there is little said cold rolling, whenever 
[ behind the last pass / board temperature ] is more than recovery temperature, and forced 
cooling is performed after this last pass. 

[0020] In the still more desirable mode of this invention, the recovery temperature after said 
cold rolling is 100 degrees C or more, and said forced cooling is performed with the above 
cooling rate by 5-degree-C/. 

[0021] This invention controls chemical composition as a basic condition for satisfying all 
properties in the aluminium alloy blank for the lithography versions of 0.1 -0.5mm thickness. It 
is 145-190MPa about the tensile strength of the blank for aluminium alloy base materials for 
the lithography versions by restricting each amount of dissolution of Fe, Cu, and Zr to below a 
specific value. It controls. On the other hand, they are 100MPa(s) about the proof stress after 
processing for 270 degrees C and 7 minutes in thermal resistance by securing the amount of 
compound dissolution of Fe and Zr of amount of Fe dissolution +(1/2) Zr dissolution, i.e., the 
amount, beyond a specific value. It controls above. Furthermore, in the surface field of a blank, 
SUTORIKUSU at the time of a blank carrying out a surface roughening process and 
considering as a base material and generating of image quality nonuniformity are controlled by 
making it large beyond a specific value, the ratio, i.e., the elongation percentage, of the crystal 
grain die length sL (crystal grain size of a rolling direction) to the above-mentioned crystal grain 
width of face sD, at the same time it makes small crystal grain width of face sD (it is the crystal 
grain size of the direction of a right angle to a rolling direction) below at a specific value. 
Moreover, it is 145-190MPa about tensile strength by making crystal grain width of face cD (it 
being the crystal grain size of the direction of a right angle to a rolling direction) large beyond a 
specific value in the heart field of a blank. It controls. And while restricting the amount of simple 
substance Si to below a specific value, good ink-proof dirt nature is secured by making it a 
projected area diameter especially in a surface field, and restricting the number of the simple 
substance Si of large size with a particle size of 0.5 micrometers or more to below a specific 
value. Here, "a simple substance Si" points out what deposits as an Si particle, without 
dissolving in an alloy among Si contained into the alloy. 

[0022] Moreover, in the manufacture approach of the blank for aluminium alloy base materials 
of this invention for the lithography versions, chemical composition is controlled as a basic 
condition for satisfying all the above-mentioned properties. When not homogenizing or carrying 
out, while being able to reduce each amount of dissolution of Fe, Cu, and Zr below to a 
specific value by restricting homogenization temperature to under a specific value, and 
controlling the initiation temperature of hot rolling, the amount of compound dissolution, i.e., 
the amount, of Fe and Zr of amount of Fe dissolution +(1/2) Zr dissolution is securable beyond 
a specific value. By controlling the initiation temperature of hot rolling, the last pass initiation 
temperature of hot rolling, the termination temperature of hot rolling, the rate of strain of the 
last pass of hot rolling, and the termination board thickness of hot rolling, while die length can 
be enlarged small [ it is long and slender, namely, / width of face ], detailed and crystal grain in 
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a heart field can be made big and rough for the crystal grain in the surface section. 
[0023] Furthermore, even if it does not perform intermediate annealing in the middle of cold 
rolling by carrying out whenever [ behind the last pass of cold rolling / board temperature ] at 
least more than the recovery temperature of a plate, the plate work hardened is softened and 
desired reinforcement and board thickness can be secured. A deposit of a simple substance Si 
is controlled by considering as forced cooling from the temperature more than recovery 
temperature after cold rolling at coincidence. This has suitable reinforcement and the 
aluminium alloy blank for the lithography versions by which the ink dirt of the non-image 
section was controlled during printing can be manufactured. 
[0024] 

[Embodiment of the Invention] First, the reason for component limitation of the aluminium alloy 
in this invention is explained. 

<Fe:0.10 - 0.40wt%> Fe is an element required in order to generate the intermetallic 
compound of an aluminum-Fe system and an aluminum-Fe-Si system and to make detailed 
crystal grain at the time of casting. It is effective in securing reinforcement with it. Since the 
detailed-ized effectiveness of the crystal grain of cast structure is not acquired for Fe content 
less than [ 0.10wt% ] but big and rough crystal grain exists, the appearance homogeneity of 
the surface roughening side acquired by the chemical or electrochemical surface roughening 
process is spoiled. On the other hand, if Fe content exceeds 0.40wt(s)%, the big and rough 
compound of an aluminum-Fe system and an aluminum-Fe-Si system will be formed, the 
localization-ununiformity of chemical property will become remarkable, the pit configuration of 
a chemical surface roughening side or an electrochemical-surface-roughening side will 
become uneven, and water retention will fall. In addition, since Fe is also the element usually 
contained as an impurity element in aluminum alloy, and it needs to use aluminum alloy with 
high purity as a raw material for reducing Fe content less than [ 0.10wt% ], it also becomes a 
cost rise. 

With Fe, <Si:0.03 - 0.15wt%> Si is an element required for formation of the detailed 
intermetallic compound of an aluminum-Fe-Si system, and, less than [ 0.03wt% ], Si content 
runs short of the effectiveness. If Si content exceeds 0.15wt(s)%, the big and rough compound 
of an aluminum-Fe-Si system will be formed, the localization-ununiformity of chemical property 
will become remarkable, the pit configuration of a chemical surface roughening side or an 
electrochemical-surface-roughening side will become uneven, and water retention will fall. 
Furthermore, since a simple substance Si will generate and the ink dirt nature of the non- 
image section will be promoted if Si content becomes superfluous, it is not desirable. 
Moreover, Si is also the element contained in the aluminium alloy as an impurity like Fe, and it 
becomes a cost rise as well as reduction of Fe to reduce the amount of Si less than 
[ 0.03wt% ]. 

<Cu:0.004 - 0.020wt%> Cu is an element which influences electrochemical surface roughening 
greatly. If Cu content is made more than 0.004wt%, since the pit consistency of an 
electrochemical-surface-roughening side can be made suitable, it is desirable. On the other 
hand, if Cu content exceeds 0.020wt(s)%, the pit consistency of an electrochemical-surface- 
roughening side becomes low, pit size will be too large or a non-etched field (surface 
roughening unfinished section) will be generated. This spoils the water retention of the non- 
image section. Furthermore, since the ink dirt nature under printing is promoted, it is not 
desirable. Furthermore, both the amounts of Cu dissolution will increase as if Cu content 
increases again, consequently tensile strength will become high across the proper range. 
<Ti:0.01 - 0.05wt%, and B:0.0001 - 0.02wt %> - Ti and B are effective in grain refining of cast 
structure. Therefore, it is divided on the occasion of casting, and is effective in prevention of 
generating, and effective in SUTORIKUSU generating prevention of the surface roughening 
side resulting from coarsening of cast structure. Moreover, it is added with Ti and B is effective 
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in grain refining of cast structure. The effectiveness is larger than the case where only Ti is 
added. It is desirable that Ti considers and B considers as 0.0001 - 0.02wt% 0.01 - 0.05wt%. 
[0025] <Mg:0.002 - 0.02wt%> Mg can delay a deposit of a simple substance Si, and can 
extend the allowed time to quick cooling initiation from from [ after cold rolling completing more 
than recovery temperature ]. Thereby, the activity of forced cooling can be done easy. 
Moreover, since a deposit of a simple substance Si can be delayed by existence of Mg, 
corresponding to a part for the delay, temperature of the plate at the time of cold rolling can be 
made high. Therefore, tensile strength can be easily reduced with cold rolling at high 
temperature. There is little effectiveness above-mentioned [ Mg content ] less than 
[ 0.002wt% ]. On the other hand, if Mg content exceeds 0.02wt(s)%, recovery of a cold rolling 
plate will become difficult, tensile strength will become high too much, and it will be hard 
coming to give desired reinforcement. 

[0026] <Zr:0.005 - 0.030wt%> Zr is effective in improving thermal resistance (burning-proof 
nature). Less than [ 0.005wt% ], the effectiveness runs short of Zr contents. On the other hand, 
although Zr content of thermal resistance is good at more than 0.030wt%, tensile strength will 
become high too much. Furthermore, the appearance homogeneity of a chemical surface 
roughening side or an electrochemical-surface-roughening side is spoiled by the existence of 
big and rough crystal grain to which the recrystallization grain of an aluminium alloy blank will 
not be large. 

[0027] The amount of <Fe dissolution: 30 ppm The following, the amount of Cu dissolution: 
100 ppm The amount of following >Fe dissolution and the amount of Cu dissolution influence 
recovery of a cold rolling plate, and the amount of dissolution of Fe is 30 ppm. The amount of 
dissolution of Cu is 100 ppm above. Recovery of a cold rolling plate becomes it difficult that it 
is above, tensile strength becomes high too much, and it is hard coming to give desired 
reinforcement. 

[0028] The amount of <Zr dissolution is 200 ppm. The following > dissolution Zr has 
effectiveness in heat-resistant (burning-proof nature) improvement. However, the amount of Zr 
dissolution is 200 ppm. Although thermal resistance is good in it being above, it is hard coming 
to carry out recovery of a cold rolling plate, and tensile strength will become high too much. 
Furthermore, the recrystallization grain of an aluminum plate becomes large and the 
appearance homogeneity of a chemical surface roughening side or an electrochemical- 
surface-roughening side is spoiled by existence of big and rough crystal grain. 
[0029] <Amount >=of Fe+(1/2) Zr dissolution 25ppm> The amount of amount of Fe dissolution 
and Zr dissolution also has effectiveness in thermal resistance (burning-proof nature) in a 
minute amount, respectively. However, as mentioned above, along with the increment in the 
amount of dissolution of Fe and Zr, it is hard coming to carry out recovery of a cold rolling 
plate, and tensile strength (tensile strength) will become high too much. Then, as a result of 
examining extent of the effectiveness, it turned out that amount >=of amount +(1/2) Zr 
dissolution of Fe dissolution 25ppm, then thermal resistance are not spoiled. 
[0030] Although Mn, Cr, V, Zn, nickel, Ga, Li, Be, etc. may contain as a <impurity element> 
impurity element, if these impurities are the minute amounts of less than [ 0.05wt% ] extent, a 
big bad influence will not give. 

[0031] It considers as the cold rolling processing organization where the crystal grain width of 
face sD of the direction of a right angle is less than 100 micrometers at less than 50 
micrometers and maximum in the average to the following conditions (A) and (B):(A) rolling 
direction about the surface field to a depth of 20 micrometers at least from the crystal grain 
width of face sD of a surface field, and a <die-length sL> plate front face, and the crystal grain 
die length sL of a rolling direction fills 10 or more times to the (B) above-mentioned crystal 
grain width of face sD. Thereby, generating of the remarkable image quality nonuniformity of . 
an appearance is prevented in the case of a surface roughening process by considering the 
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surface field of a blank as the cold rolling processing organization of the crystal grain size of 
the above-mentioned convention range. The surface field of a blank is equivalent to the field 
removed by the surface roughening process of a blank here. 

[0032] Crystal grain width of face cD of the direction of a right angle is set to 100 micrometers 
or more by the average in the rolling direction in the heart field of 2/3 or more thickness of the 
board thickness in the <crystal grain width of face cD of heart field> board thickness center 
section. Thus, by having limited the crystal grain size of a heart field, the condition of a cold 
rolling plate being recovered and having predetermined tensile strength is secured. A heart 
field is sheep recrystallized structure at the time of hot rolling, or recovery of a cold rolling plate 
becomes it difficult that it is less than 100 micrometers in particle size, and tensile strength will 
become high too much. Moreover, in the state of un-recrystallizing, a simple substance Si 
becomes easy to deposit during cooling of empty cooling after hot rolling termination etc., a 
deposit of a simple substance Si will be further promoted [ that the amount of simple substance 
Si increases, and ] also during cold working, and the amount of simple substance Si is 30 ppm 
as a result. It exceeds and is not suitable. 

[0033] The amount of <number of amount of simple substance Si and large simple substance 
Si> simple substance Si is 30 ppm. It considers as the following, it is made a projected area 
diameter, and particle size makes the number of the simple substance Si 0.5 micrometers or 
more two or less [ 200 //mm ]. Being easy to produce the deposit to a simple substance Si into 
the high part of dislocation density from Si which is dissolving in aluminum matrix intensively, 
in the manufacture process of a blank in which rearrangement generating is repeated by 
rolling, the opportunity of a deposit always exists. A deposit is promoted especially in a rolling 
process in the recovery temperature region below recrystallizing temperature. The amount of 
simple substance Si is 30 ppm. If it exceeds, the big and rough simple substance Si which it 
deposited, and gathered and carried out clustering is [ by a large number / become ] easy to 
be generated and is not desirable. Since the depositing simple substance Si is hard to anodize 
and it is hard to let a current pass in anodic oxide film processing of a blank, the coat formed in 
a deposit part becomes thin, and the coat of uniform thickness becomes difficult to get. A thin 
coat part is easy to be corroded by the dampening water repeated during printing, and since 
ink tends to adhere, a corrosion part causes ink dirt generating. Since the thickness of the 
anodic oxide film formed in the surface roughening side of a blank is usually 0.1-1.0 
micrometers, if the size of a simple substance Si becomes large, the big and rough simple 
substance Si which the thickness of a coat is not only disturbed extremely, but exceeds the 
thickness of film further comes to exist. If the simple substance Si with a mean particle 
diameter of 0.5 micrometers or more recognizes a large number existence exceeding 2 200 
pieces /mm on the front face of the base material obtained by the blank by carrying out coat 
processing, an ink dirt defect will actualize. The simple substance Si with a mean particle 
diameter of 0.5 micrometers or more is two or less [ 100 //mm ] preferably. Here, the mean 
particle diameter of a simple substance Si expresses measurement area with a circle 
equivalent diameter. 

[0034] Next, the manufacture approach of the aluminium alloy blank for the lithography 
versions of this invention which satisfies the above-mentioned requirements is explained. 
Although manufacture of the aluminium alloy blank of this invention is fundamentally performed 
by the heating-hot rolling-cold rolling process for casting-facing-hot rolling, you may 
homogenize from heating for hot rolling before if needed, and leveler correction may be 
performed after the last cold rolling. 

[0035] The aluminium alloy ingot of said presentation which performed and ingoted <casting- 
facing> raking out the slag processing etc. is cast with a conventional method. As this casting, 
semi-continuous casting is suitable. 500-600mm is suitable for the thickness of the ingot by 
which semi-continuous casting was carried out. Facing of the ingot front face is carried out 
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before hot rolling. 

The homogenization heated to an elevated temperature rather than heating for hot rolling 
before heating for <homogenization> hot rolling may be performed. Homogenization may be 
performed before facing and you may carry out after facing. Temperature of homogenization is 
made into less than 550 degrees C. The holding time of homogenization is suitably chosen 
from the range of 30 minutes - about 24 hours, in order that the temperature of the whole ingot 
may equalize. It becomes about [ not being suitable ] and a cost rise and is not desirable, 
when the amount of Fe dissolution in an ingot, the amount of Cu dissolution, the amount of Zr 
dissolution, etc. become superfluous and it controls by the temperature of 550 degrees C or 
more, and maintenance of 24 hours or more to convention within the limits of this invention. 
From the temperature of homogenization, it may not wait for cooling but maintenance of 
whenever [ for hot rolling / stoving temperature ] may be started immediately. It may not be 
made to cool but, specifically, the ingot extracted from the homogenization furnace may be 
directly inserted in the heating furnace for hot rolling. 

[0036] <Hot rolling> The ingot by which facing was carried out is hot-rolled. Heating for hot 
rolling is performed at the temperature of 300-480 degrees C. The holding time of heating for 
hot rolling is suitably chosen in 30 minutes - about 5 hours according to the thickness of an 
ingot etc., in order that the temperature of the whole ingot may equalize. 
[0037] Initiation temperature of hot rolling is made into 300-480 degrees C. It cannot perform 
the hot rolling stabilized when lower than 300 degrees C, but if higher than 480 degrees C, the 
amount of Fe dissolution, the amount of Cu dissolution, and the amount of Zr dissolution will 
become superfluous, and a big and rough recrystallization grain not only generates in the 
middle of hot rolling pass, but they will exceed the convention range of this invention. Usually 
several rolling pass or more performs hot rolling. 

[0038] In this invention, after controlling hot rolling initiation temperature as mentioned above, 
each amount of dissolution of Fe, Cu, and Zr and the amount of compound dissolution, the 
crystal grain size of a surface field, and the crystal grain size of a heart field are controllable to 
convention within the limits of this invention by controlling the last pass and termination board 
thickness of hot rolling as follows. 

[The last pass and termination board thickness] of hot rolling 

initiation temperature [ of the last pass ]: - termination temperature [ of 300-380 degree-C last 
pass ]: - rate of strain [ of 320-380 degree-C last pass ]: ~ more than 15/sec - termination 
board thickness [ of a ultimate-pressure total ]: - in 4.5-10mm hot rolling, crystal grain size is 
controllable within the limits of the above-mentioned required for the aluminium alloy blank for 
the lithography versions of this invention by controlling the monograph affair of the last pass, 
and the board thickness after hot rolling termination as mentioned above. Although it was 
inadequate since only the termination temperature and termination board thickness of hot 
rolling were controlled by the conventional technique, in this invention, it succeeded in control 
of crystal grain size by controlling the initiation temperature of the last pass, and the rate of 
strain of the last pass. [ of control of crystal grain size ] Although the magnitude of the grain 
structure at the time of hot working or a subgrain organization is decided by the temperature 
and rate of strain at the time of hot working, it has the influence of the metal texture of a 
material. By this invention, the metal texture of a material controls by homogenization of less 
than 550 degrees C depending on whenever [ for hot rolling / chemical composition and 
stoving temperature ], and, the case. Furthermore, since coiling is usually carried out after hot 
rolling, the magnitude of the crystal grain after hot rolling is decided by the magnitude of the 
grain structure at the time of hot working, or a subgrain organization, and termination 
temperature of hot rolling. Here, when and rolling time amount is set to t, it expresses with 
v=epsilon/t (sec-1) rate of strain v. [ epsilon ] the logarithm expressed with epsilon= 1n (h1/h2) 
here when distortion epsilon set board thickness in front of the last pass and behind the last 
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pass to hi and h2, respectively - it is distortion. 

[0039] In order to control the crystal grain size of a surface field, and the crystal grain size of a 
heart field to convention within the limits required for the aluminium alloy blank for the 
lithography versions of this invention, it is necessary to control the last pass initiation 
temperature at the time of hot rolling, last pass termination temperature, the rate of strain of 
the last pass, and hot rolling termination board thickness as mentioned above. These 
conditions have influenced the grain structure, respectively and need to fulfill all conditions to 
coincidence. The reason for limitation of a monograph affair is as follows. 
<> It is necessary to make last pass initiation temperature of last pass initiation temperature 
hot rolling into 300-380 degrees C. At less than 300 degrees C, the heart field of a hot rolling 
plate is [ last pass initiation temperature ] un-recrystallizing, and crystal grain with a mean 
particle diameter of 100 micrometers or more is not obtained. Moreover, if last pass initiation 
temperature exceeds 380 degrees C, since sufficient distortion is not introduced, the crystal 
grain of the hot rolling plate surface section will become big and rough, and the detailed crystal 
grain of the mean particle diameter of 50 micrometers or less and 100 micrometers or less of 
maximum grain sizes will not be obtained in the blank surface field after cold rolling. 
<> It is necessary to make termination temperature of termination temperature hot rolling of hot 
rolling into 320-380 degrees C. Since the hot rolling plate after hot rolling termination is usually 
rolled round and becomes a coil, it will be held at temperature almost equivalent to a certain 
amount of time amount and hot rolling termination temperature. Even if hot rolling termination 
temperature is held at this temperature in the state of a coil by less than 300 degrees C, the 
heart field of a hot rolling plate is still un-recrystallizing, and crystal grain with a mean particle 
diameter of 100 micrometers or more is not obtained. On the other hand, if hot rolling 
termination temperature exceeds 380 degrees C, if held in the state of a coil at this 
temperature, recrystallization will break out, the crystal grain of the hot rolling plate surface 
section will become big and rough, and the detailed crystal grain of the mean particle diameter 
of 50 micrometers or less and 100 micrometers or less of maximum grain sizes will not be 
obtained in the blank surface field after cold rolling. 

<> The rate of strain of the last pass of rate of strain hot rolling of the last pass are 1 5/sec. It is 
necessary to consider as the above. As above-mentioned, rate of strain make distortion and 
rolling time amount the parameter, and are functions, such as a rolling rate, a diameter of a 
reduction roll, and a rolling draft. Sufficient processing distortion is not obtained, rate of strain - 
under 15-/sec - (1 ) -- The crystal grain of the hot rolling plate surface section becomes big and 
rough, and it sets to the blank surface field after cold rolling. The mean particle diameter of 50 
micrometers or less, The detailed crystal grain of 100 micrometers or less of maximum grain 
sizes is not obtained, processing distortion is not introduced even into (2) heart field, but the 
heart field of a hot rolling plate is un-recrystallizing, and crystal grain with a mean particle 
diameter of 100 micrometers or more is not obtained. 

<> The termination board thickness of hot rolling termination board thickness hot rolling is 4.5- 
10mm. If termination board thickness is thinner than 4.5mm, since the temperature fall under 
hot rolling is large, hot rolling termination temperature required for this invention is not 
securable. On the other hand, if the termination board thickness of hot rolling is thicker than 
10mm, distortion is not introduced even into (1 ) heart field, required recrystallization grain size 
cannot be obtained, and required numbers of passes increase in the cold rolling after (2), and 
while becoming a cost rise, it is restrained to the abbreviation of intermediate annealing. 
[0040] It cold-rolls after <cold rolling> hot rolling. Intermediate annealing under cold rolling is 
omitted, and a production process is simplified and the cost is cut down. In order to cancel 
hardening by strip processing, the cold rolling plate which omitted intermediate annealing cold- 
rolls so that the temperature of the plate after the last cold rolling pass may turn into more than 
the recovery temperature of a plate at least. The recovery temperature of a plate differs in the 
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alloy presentation of an ingot and the amount of Fe dissolution, the amount of Cu dissolution, 
the amount of Zr dissolution, and the amount of are recording distortion of processing. If an 
alloy presentation and each amount of dissolution of Fe, Cu, and Zr are convention within the 
limits of ********, recovery will begin at the temperature of about 100 degrees C by processing 
of 50% of rolling drafts. Recovery is started more at low temperature and restorative extent 
also becomes high, so that workability is so high that each amount of dissolution of Fe, Cu, 
and Zr is low. On the other hand, when each amount of dissolution of Fe, Cu, and Zr is high, or 
when workability is low, it starts at an elevated temperature more and restorative extent of 
recovery is also low. The following approaches can be considered in order to carry out 
temperature of a plate to more than recovery temperature in cold rolling. For example, the 
initial temperature of the coil to cold-roll is heated more than recovery temperature, and cold 
rolling is started. However, the big energy-saving effectiveness is not acquired by this 
approach. Moreover, when starting the initial temperature of the coil to cold-roll from near the 
room temperature, the rolling reduction of cold working is set up greatly and a plate is made to 
generate temperature increase by plastic working. This approach becomes energy saving and 
is effective in the ability to reduce the count of rolling. It is desirable to make rolling reduction 
into 40% or more for that purpose, and considering as 45% or more is still more desirable. 
[0041] The approach that it is the most desirable in order to secure more than recovery 
temperature after the last pass at least is carrying out a plate quickly by the temperature 
increase by plastic working by the deformation more than recovery temperature, carrying out 
plastic deformation of the plate like the latter. When the approach is cold-rolled by part for 500- 
2000m/in rolling rate and the plate of 6mm thickness of a room temperature (40 degrees C) is 
cold-rolled in 3mm thickness (50% of rolling reduction), whenever [ board temperature ] goes 
up at about 100 degrees C. then, this 100-degree C plate - 1mm thickness (67% of rolling 
reduction) -- until - rolling raises whenever [ board temperature ] at about 150 degrees C. If 
the plate which went up more than this recovery temperature is rolled out in 0.5mm thickness 
(50% of rolling reduction), whenever [ board temperature ] will go up at about 170 degrees C. If 
this plate is further rolled out in 0.25mm thickness (50% of rolling reduction) as a ultimate- 
pressure total, the heat release per unit volume from a plate will become large, and whenever 
[ board temperature ] will become about 130 degrees C. Also whenever [ this board 
temperature ] is enough for a restorative manifestation. In this case, the amount of processing 
distortion accumulated during cold rolling is also very high. 

[0042] As for the last cold-rolled plate rolled round at this temperature, Si to which recovery is 
dissolving during cooling of the long duration of air-cooling extent since the amount of residual 
distortion is large, although it goes on is easy to deposit as a simple substance Si. then, after 
cold rolling termination -- immediately - or it is desirable to give forced cooling within 10 
minutes and to consider as 80 degrees C or less. As for the cooling rate of forced cooling, the 
above serves as a standard by 5-degree-C/. As the approach of forced cooling, the approach 
using refrigerants, such as the approach of letting a cooling room pass immediately after the 
last cold rolling, an approach immersed into a refrigerant in the rolled-round coil, and the 
approach of applying a refrigerant to a coil, is desirable. Thus, at least, after the cold rolling last 
pass, immediately after the last cold rolling, it cools quickly and the deposit to the simple 
substance Si of Dissolution Si is controlled still more preferably [ it is desirable and ] within 10 
minutes. 

[0043] On the other hand, even if it performs a cold rolling process by whenever [ above- 
mentioned board temperature ], when there is more at least one of each of the amount of 
dissolution of Fe, Cu, and Zr than the limit range of this invention, in order that a dissolution 
atom may suppress recovery of distortion, recovery is not fully performed. In this case, 
securing sufficient recovery and making recovery temperature into an elevated temperature 
190 degrees C or more not only stimulates a deposit of a simple substance Si, but it will 
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deviate from the usual cold rolling conditions, and it is unsuitable. When cold-rolling in 
consideration of the above terms and conditions Even if it skips an intermediate-annealing 
process, it is 30 ppm about 145-190MPa and the amount of simple substance Si in the tensile 
strength (tensile strength) of a cold rolling plate. When the following blanks are obtained and 
an anodic oxide film moreover forms 0.1-1 .0 micrometers in a surface roughening process side 
It is made a projected area diameter into this anodic oxide film, and, for particle size, the 
simple substance Si 0.5 micrometers or more is 2 200 pieces/mm. The aluminium alloy base 
material for the lithography versions which is the following can be obtained. 
[0044] 

[Example] [Example 1] 

The aluminium alloy molten metal of the various chemical composition shown in the 
preparation of ingot> table 1 was ingoted. Each aluminium alloy molten metal considered as 
the aluminium alloy ingot with a thickness of 560mm by the semi-continuous casting method, 
and carried out to 540mm in thickness by double-sided facing. 
[0045] 
[Table 1] 
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[0046] After homogenizing maintenance at the temperature of 500 degrees C to <hot rolling>, 
next the above-mentioned ingot for 2 hours, in the same furnace, it lowered to the hot rolling 
initiation temperature of 390 degrees C, and held to them for 1 hour. Using the reversible-type 
hot rolling mill of 900mm of diameters phi of a work roll, it hot-rolled on 15 times of rolling 
numbers of passes, and the conditions for 10 seconds - each time amount 1 .5 minutes 
between pass, and the hot rolling plate with a thickness of 6mm was obtained. Here, the last 
pass of hot rolling was performed at pressing down (67% of rolling reduction) to 6mm 
thickness from 18mm thickness, and the last pass initiation temperature of 360 degrees C, and 
ended hot rolling at 350 degrees C. The rolling rate of the last pass was considered as a part 
for 100m/. Rolling time amount was 0.044 seconds, distortion (logarithm distortion) was 1 .10 
and rate of strain v was 25.0 sec-1 . 

[0047] <Cold rolling>, next the hot rolling plate of a room temperature (40 degrees C) were 
cold-rolled. The cold rolling rate was considered as a part for 500-2000m/. However, the rolling 
rate was made quick as plate thickness became thin. The method of cold rolling rolled round 
the cold rolling plate after each pass, used it as the coil, and was made into the method with 
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which degree pass is presented. The first pass of cold rolling was performed by -> with a plate 
thickness of 6mm 3mm. Rolling termination temperature was 90 degrees C. Immediately, the 
second pass of cold rolling was performed by -> with a plate thickness of 3mm 1mm. Rolling 
termination temperature was 150 degrees C. Then, forced cooling was performed by part for 
cooling rate/of 10 degrees C to 1 10 degrees C. Forced cooling placed the coil into the tub, 
sprayed oily refrigerant liquid and cooled. And the third pass of cold rolling was performed by - 
> with a plate thickness of 1mm 0.5mm. Rolling termination temperature was 150 degrees C. 
Immediately, the fourth pass of cold rolling was performed by 0.5mm -> 0.24mm. Rolling 
termination temperature was 120 degrees C. The coil which cold rolling ended was cooled 
quickly with 10-degree-C cooling rate for /to the room temperature. The cooling approach was 
performed like the quick cooling approach after the second pass of cold rolling. Then, it set 
right by the tension leveler and the aluminium alloy blank for the lithography versions was 
obtained. 

[0048] About each aluminium alloy blank of the example of this invention of alloy sign A-J 
obtained by the evaluation of property> above, and the example of a comparison, with the 
evaluation and the measuring method explained by following the (1) - (10) (A) About a hot 
rolling plate, crystal grain width of face (it is the crystal grain size of the direction of a right 
angle to a rolling direction) of the surface section, and crystal grain width of face of a heart 
field, (B) About the aluminium alloy blank obtained by cold rolling, Fe, Each amount of 
dissolution of Cu and Zr, the amount of simple substance Si, and the number of the simple 
substance Si with a mean particle diameter of 0.5 micrometers or more, The crystal grain width 
of face of a surface field and an elongation percentage, the crystal grain width of face of a 
heart field, the homogeneity of the electrolysis surface roughening side after an electrolysis 
surface roughening process, the homogeneity of a surface roughening appearance, tensile 
strength, the proof stress after burning processing, and ink dirt nature were evaluated and 
measured. A result is shown in Table 2. 

[0049] (1) The surface section and a heart field were made to expose the hot rolling plate of 
the aluminium alloy of each measurement of the crystal grain size of a hot rolling plate by 
electrolytic polishing etc., and the polarization microscope performed crystal grain observation 
after anodizing with Barker Mr. liquid (1 1ml / 1 HOUFUTSU acid solution). Crystal grain width 
of face (it is the size of the direction of a right angle to a rolling direction) was measured using 
the straight-line method. In addition, polarization microscope observation was performed by 
400 times, measurement about a segment with a die length of 60mm (actual die length of 150 
micrometers) was performed by ten places on the photograph, and the average was used. The 
big thing of crystal grain observed for the low scale factor. 

[0050] (2) The measurement aluminium alloy blank of each amount of dissolution of Fe, Cu, 
and Zr was dissolved with the heat phenol, the extract with a citric-acid solution separated the 
dissolved matrix and the detailed intermetallic compound which overcame filtration and 
filtration for the intermetallic compound as a dissolution residue 10%, and the amount of each 
of Fe, Cu, and Zr as an element with which it dissolved in the filtrate was measured with ICP 
AEM equipment. 

[0051] (3) The measurement aluminium alloy blank of the amount of simple substance Si was 
dissolved with the solution of HCI:H202=1:1, and the NaOH solution decomposed filtration 
residue, it neutralized, the ammonium molybdate was added, and cay molybdenum yellow was 
made to generate. When concentration was deep, returned with sulfonic-acid reduction liquid, 
molybdenum blue was made to generate, the absorbance was measured, it converted from the 
calibration curve, and the amount of simple substance Si was calculated. 
[0052] (4) 0.5-micrometer depth etching of the blank for measurement aluminium alloy base 
materials of the simple substance Si number with a particle size of 0.5 micrometers or more 
was carried out very slowly by NaOH 1%, and, subsequently mapping analysis of Fe and Si 
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was performed by the X-ray microanalyser. The circle conversion of the area in which an 
applicable particle occupies only Si which does not coexist with this inner Fe using image- 
analysis equipment (LUZEXmade from NIREKO F) were carried out, and that diameter was 
made into mean particle diameter. This circle equivalent diameter counted the thing 0.5 
micrometers or more. In addition, the intermetallic compound and the simple substance Si 
existed, the SEM observation image was in agreement with the particle detected by Fe and Si 
mapping analysis, and it was considered by the front face etched by NaOH 1% for the 
mapping analysis result of that these remain by etching and Fe in an X-ray microanalyser, and 
Si to be what exists in an equivalent for etched 0.5-micrometer depth. 
[0053] (5) The surface field of a front face to 1 0-micrometer depth and the front face to 120 
micrometers heart field were made to expose the measurement aluminium alloy blank of the 
crystal grain size of an aluminium alloy blank by electrolytic polishing etc., and the polarization 
microscope performed crystal grain observation after anodizing with Barker Mr. liquid (1 1ml / 1 
HOUFUTSU acid solution). A straight-line method is used and it is the elongation percentage 
(ratio of die length to crystal grain width of face.) of the crystal grain of crystal grain width of 
face (it is the crystal grain size of the direction of a right angle to a rolling direction), and a 
surface field. Die length = the crystal grain size of a rolling direction was measured. In addition, 
about crystal grain width of face, polarization microscope observation was performed by 400 
times, measurement about a segment with a die length of 60mm (actual die length of 150 
micrometers) was performed by ten places on the photograph, and the average was used. The 
big thing of crystal grain observed for the low scale factor. About the elongation percentage of 
a crystal, polarization microscope observation was performed by 100 times, width of face and 
die length were measured about 50 crystal grain of arbitration, and the average was used. 
Fundamentally, the crystal grain of the blank obtained by cold rolling was [ only being 
lengthened by cold rolling, and ], and crystal grain width of face was equivalent to the crystal 
grain width of face of a hot rolling plate. Furthermore, the elongation percentage of crystal 
grain was also equivalent to the elongation percentage of the plate cold-rolled from the hot 
rolling plate. 

[0054] (6) After carrying out brush graining of the homogeneous evaluation aluminium alloy 
blank of an electrolysis surface roughening side in the suspension of BAMISUTON/water, 
alkali etching and a desmut treatment were performed. Next, the power source in which a 
polarity has the electrolysis wave exchanged by turns is used, and quantity of electricity is 
150C / dm2 in 1% nitric acid at the time of an anode plate. The becoming electrolytic etching 
performed electrolysis surface roughening. After washing in a sulfuric acid, the front face was 
observed with the scanning electron microscope (SEM). evaluation - grain - what has many 
"fitness (O)" and un-dirty section to a uniform thing, and what has uneven grain were taken as 
"the defect (x)." 

[0055] (7) After carrying out brush graining of the evaluation aluminium alloy blank of the 
appearance of an electrolysis surface roughening side in the suspension of 
BAMISUTON/water, alkali etching and a desmut treatment were performed. Next, the power 
source in which a polarity has the electrolysis wave exchanged by turns is used, and quantity 
of electricity is 1 50C / dm2 in 1 % nitric acid at the time of an anode plate. The becoming 
electrolytic etching performed electrolysis surface roughening. After washing in a sulfuric acid 
and making the anodic oxide film form in a sulfuric acid, surface visual observation estimated 
the homogeneity of an appearance. That by which such SUTORIKUSU that it is not uniform 
and slight that what has an appearance uniform [ evaluation ] can permit "fitness (O)" and an 
appearance etc. was observed did not have "he is a defend (delta) a little" and a uniform 
appearance, and that by which SUTORIKUSU etc. was observed was taken as "the defect 
(x)." 

[0056] (8) The JISNo. 13 B test piece for tensile test was produced from the tensile strength 
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measurement aluminium alloy blank, the tension test was performed, and tensile strength 
sigmaB was measured. 

[0057] (9) After carrying out burning processing for 7 minutes for the measurement aluminium 
alloy blank of the proof stress after burning at 270 degrees C, the JISNo. 13 B test piece for 
tensile test was produced, the tension test was performed, and proof stress sigma0.2 of the 
blank after burning processing were measured. 

[0058] (10) The printing original edition was produced from the evaluation aluminium alloy 
blank of ink-proof dirt nature, it set to offset press KOR, 100,000 section printing was carried 
out, and visual evaluation of the existence of the ink dirt of the non-image section was carried 
out. It made "he is a defect (delta) a little" "fitness (O)" and the observed thing, and what was 
observed was made into "the defect (x)" for that by which ink dirt was not observed by this. 
[0059] 
[Table 2] 
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[0060] As shown in Table 1 and 2, the sample number 1-1 to I-6 which is an example of this 
invention By being hot rolling conditions and cold rolling conditions whenever [ for hot rolling / 
stoving temperature / of being / the chemical entity of an aluminium alloy / convention within 
the limits of this invention /, and convention within the limits of this invention ] When the big 
particle more than the amount of simple substance Si and the diameter of 0.5 micrometer also 
has few amounts of dissolution of Fe, Cu, and Zr of an aluminium alloy blank in tolerance and 
crystal grain size is in tolerance The uniform electrolysis surface roughening side was 
acquired, that a surface roughening side does not have SUTORIKUSU etc., the appearance 
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was uniform, and had required reinforcement, it excelled in thermal resistance, and the good 
blank of ink-proof dirt nature was obtained. 

[0061] On the other hand, the sample number I-7 to 1-10 which is an example of a comparison 
the chemical entity of an aluminium alloy - a convention of this invention, in spite of having 
performed hot rolling and cold rolling on condition that convention within the limits of this 
invention, since it was out of range The amount of dissolution of Fe, Cu, and Zr of an 
aluminium alloy blank or the amount of simple substance Si, and the particle number and 
crystal grain size of a big particle more than the diameter of 0.5 micrometer become the 
outside of tolerance. Consequently, the uniform electrolysis surface roughening side or the 
surface roughening side was SUTORIKUSU among properties required for this invention, an 
appearance did not become an ununiformity, neither the outside of the required range on the 
strength nor thermal resistance was inferior, and required ink-proof dirt nature was not 
obtained. It is as [ example / of a comparison / each ] follows. 

[0062] Since there were more amounts of Mg than the convention range of this invention, 
although the sample number I-7 of the example of a comparison cold-rolled on condition that 
convention within the limits of this invention among the chemical entities of an aluminium alloy, 
tensile strength has become the outside of tolerance. Since there were few amounts of Mg 
than the convention range of this invention, although the sample number I-8 of the example of 
a comparison carried out cold rolling and forced cooling on condition that convention within the 
limits of this invention among the chemical entities of an aluminium alloy, the number of the 
amount of simple substance Si and the big and rough simple substance Si 0.5 micrometers or 
more exceeded the convention range of this invention by the deposit under cold rolling, and 
required ink-proof dirt nature was not obtained. Among the chemical entities of an aluminium 
alloy, since there are more amounts of Zr than the convention range of this invention, the 
amount of Zr dissolution of the sample number I-9 of the example of a comparison also 
increases, and tensile strength has become the outside of the tolerance of this invention. 
Among the chemical entities of an aluminium alloy, since there are few amounts of Zr than the 
convention range of this invention, the sample number 1-10 of the example of a comparison 
also has few amounts of Zr dissolution, and the proof stress after required burning-proof is not 
acquired. 

[0063] [Example 2] 

B:0.0004wt[ Fe:0.32wt% / which is the chemical composition of convention within the limits of 
preparation of ingot> this invention /, and Si:0.07wt%, and Cu:0.012wt%, and Ti:0.02wt%, 
and Mg:0.008wt%, and Zr:0.013wt%, and ] %, the remainder: The molten metal of the 
aluminium alloy which consists of aluminum and an unescapable impurity substantially was 
ingoted. This molten metal was made into the aluminium alloy ingot with a thickness of 560mm 
by the semi-continuous casting method, and it carried out to 540mm in thickness by double- 
sided facing. 

After performing the homogenization held for 2 hours at the various temperature which showed 
<hot rollings next an aluminium alloy ingot in Table 3, without homogenizing, it held for 1 hour 
to the various hot rolling initiation temperature shown in Table 3. Using the reversible-type hot 
rolling mill of 900mm of diameters phi of a work roll, it hot-rolled on 1 5 times of rolling numbers 
of passes, and the conditions for 10 seconds - each time amount 1 .5 minutes between pass, 
and the hot rolling plate of the various thickness shown in Table 3 was obtained. 
Homogenization temperature, hot rolling initiation temperature, hot rolling last pass initiation 
temperature, last pass dark room thickness, the last board thickness, last pass rate of strain, 
and hot rolling termination temperature are collectively shown in Table 3. 
[0064] 
[Table 3] 
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[0065] <Cold rolling>, next the hot rolling plate of a room temperature (40 degrees C) were 
cold-rolled. The cold rolling rate was considered as a part for 500-2000m/. However, the rolling 
rate was made quick as plate thickness became thin. The method of cold rolling rolled round 
the cold rolling plate after each pass, used it as the coil, and was made into the method with 
which degree pass is presented. The first pass of cold rolling was performed by -> with a plate 
thickness of 6mm 3mm. Rolling termination temperature was 90 degrees C. Immediately, the 
second pass of cold rolling was performed by -> with a plate thickness of 3mm 1mm. Rolling 
termination temperature was 150 degrees C. Then, forced cooling was performed by part for 
cooling rate/of 10 degrees C to 1 10 degrees C. Forced cooling put the coil on the spraying tub 
of oily refrigerant liquid, and performed it to it. And the third pass of cold rolling was performed 
by -> with a plate thickness of 1mm 0.5mm. Rolling termination temperature was 150 degrees 
C. Immediately, it went the fourth pass of cold rolling to 0.5mm -> 0.24mm. Rolling termination 
temperature was 120 degrees C. The coil which cold rolling ended was cooled quickly with 10- 
degree-C cooling rate for /to the room temperature. The cooling approach was performed like 
the quick cooling approach after the second pass of cold rolling. Then, it set right by the 
tension leveler and the aluminium alloy blank for the lithography versions was obtained. 
[0066] With the evaluation and the measuring method explained in the example 1 about each 
aluminium alloy blank of the example of this invention of sample-number II-1-II-6 obtained by 
the evaluation of property> above, and the example of II-7 - 11-15 comparison (A) about the 
crystal grain width of face of the surface section of a hot rolling plate and the crystal grain width 
of face of a heart field, and the aluminium alloy blank obtained by (B) cold rolling Each amount 
of dissolution of Fe, Cu, and Zr, the amount of simple substance Si, and the number of the 
simple substance Si with a mean particle diameter of 0.5 micrometers or more, Evaluation and 
measurement of the crystal grain width of face of a surface field, an elongation percentage, the 
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crystal grain width of face of a heart field, the homogeneity of the electrolysis surface 
roughening side after an electrolysis surface roughening process, the homogeneity of a 
surface roughening appearance, tensile strength, the proof stress after burning processing, 
and ink dirt nature were performed. A result is shown in Table 4. 
[0067] 
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[0068] In Table 3 and 4, sample-number 11-1 -11-6 which are an example of this invention When 
the chemical entity of an aluminium alloy is convention within the limits of this invention and a 
hot rolling condition and cold rolling conditions are convention within the limits of this invention 
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Each amount of dissolution of Fe, Cu, and Zr of an aluminium alloy blank is in tolerance. There 
are also few big particles more than the amount of simple substance Si and the diameter of 0.5 
micrometer, and crystal grain size is in tolerance, consequently the uniform electrolysis surface 
roughening side was acquired, and the appearance was [ that a surface roughening side does 
not have SUTORIKUSU etc. ] uniform, and it had required reinforcement, and excelled in 
thermal resistance, and the good blank of ink-proof dirt nature was obtained. 
[0069] Sample-number II-7-II-15 [ on the other hand, ] which are an example of a comparison 
whenever [ for hot rolling / stoving temperature ], or, hot rolling conditions - a convention of 
this invention, although the chemical entity and cold rolling conditions of an aluminium alloy are 
convention within the limits of this invention, since it is out of range Each amount of dissolution 
of Fe, Cu, and Zr of an aluminium alloy blank or the amount of simple substance Si, and the 
big particle and crystal grain size more than the diameter of 0.5 micrometer become the 
outside of tolerance. Consequently, the uniform electrolysis surface roughening side or the 
surface roughening side was SUTORIKUSU among properties required for this invention, an 
appearance did not become an ununiformity, neither the outside of the required range on the 
strength nor thermal resistance was inferior, and required ink-proof dirt nature was not 
obtained. It is as [ example / of a comparison / each ] follows. 

[0070] According to sample-number II-7 of the example of a comparison having hot rolling 
initiation temperature higher than the convention range of this invention, since the crystal grain 
size of the hot rolling plate surface section became big and rough, the crystal grain of a surface 
field becomes big and rough [ the cold-rolled blank ], consequently SUTORIKUSU will be seen 
in a surface roughening side and an appearance will become an ununiformity. Furthermore, 
even if the amount of dissolution of Fe and Cu becomes higher than the convention range of 
invention and cold-rolls on condition that the convention range of this invention, tensile 
strength has become the outside of tolerance. The amount of dissolution of Fe and Cu not only 
became higher than the convention range of this invention, but [ since sample-number II-8 of 
the example of a comparison homogenized at the temperature exceeding the limit range of this 
invention, ] since there is no detailed sludge, even if it hot-rolls on condition that convention 
within the limits of this invention, the crystal grain of the green sand core section has become 
smaller than the convention range of this invention. Therefore, even if it cold-rolls on condition 
that convention within the limits of this invention, work hardening is promoted and tensile 
^strength has become higher than the tolerance of this invention. Since sample-number II-9 of 
the example of a comparison have the last pass initiation temperature of hot rolling higher than 
the convention range of this invention, the crystal grain of the hot rolling plate surface section 
becomes big and rough, consequently SUTORIKUSU is seen in a surface roughening side 
and, as for the blank after cold rolling, an appearance serves as an ununiformity. Since 
sample-number 11-10 of the example of a comparison have the last pass initiation temperature 
and termination temperature of hot rolling lower than the convention range of this invention, the 
crystal grain size of the hot rolling plate surface section is very small, but since a heart field is 
un-recrystallizing, processing distortion becomes very large in the heart field of a blank, 
consequently tensile strength has become high. Moreover, during cold rolling, the deposit of a 
simple substance Si was promoted by that this processing distortion is large, and ink-proof dirt 
nature fell a little according to it. Since sample-number 11-1 1 of the example of a comparison 
have the last pass initiation temperature and termination temperature of hot rolling higher than 
the convention range of this invention, they become big and rough [ the crystal grain of the hot 
rolling plate surface section ]. Consequently, the crystal grain of the surface field of the blank 
obtained by cold rolling becomes big and rough, SUTORIKUSU is seen in a surface 
roughening side and an appearance serves as an ununiformity. By the rolling rate of the hot 
rolling last pass being slow, since rate of strain were small, sample-number 11-12 of the 
example of a comparison have termination temperature lower than the convention range of this 
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invention. For this reason, the crystal grain of the hot rolling plate surface section will become 
big and rough, and a heart field will be un-recrystallizing further. Since the crystal grain of the 
surface field of a blank became big and rough by this, SUTORIKUSU was seen in the surface 
roughening side, processing distortion became very large in the heart field of about [ that an 
appearance becomes an ununiformity ] and a blank, and tensile strength has exceeded the 
convention range of this invention. Moreover, the amount of simple substance Si will increase 
during rolling, and ink-proof dirt nature will be a little inferior that this processing distortion is 
large. Since sample-number 11-13 of the example of a comparison have the thin board 
thickness in front of the hot rolling last pass, rate of strain are small, the crystal grain of a hot 
rolling plate front face will become big and rough, and a heart field will be un-recrystallizing 
further. When the crystal grain of a base material surface field becomes big and rough by this, 
SUTORIKUSU will be seen in a surface roughening side, processing distortion will become 
very big in the heart field of about [ that an appearance becomes an ununiformity ] and a base 
material, and tensile strength will become high. Moreover, the amount of simple substance Si 
will increase during rolling, and ink-proof dirt nature will be a little inferior that this processing 
distortion is large. Since sample-number 11-14 of the example of a comparison have the slow 
rolling rate of the hot rolling last pass, things to rate of strain are small, and the crystal grain 
size of a hot rolling plate front face will become big and rough. When the crystal grain of a 
base material surface field becomes big and rough by this, SUTORIKUSU will be seen in a 
surface roughening side and an appearance will become an ununiformity. Since sample- 
number 11-15 of the example of a comparison were thinner than the convention range of 
invention of the hot rolling last board thickness, the crystal grain size of a hot rolling plate front 
face was as small as convention within the limits of invention, but since processing distortion 
was strongly introduced even into the green sand core section, processing distortion will 
become very big in the heart field of a base material, and tensile strength will become high. 
[0071] [Example 3] 

The molten metal of the aluminium alloy of the chemical composition shown in Table 5 which is 
convention within the limits of preparation of ingot> this invention was ingoted. This molten 
metal was made into the aluminium alloy ingot with a thickness of 560mm by the semi- 
continuous casting method, and it carried out to 540mm in thickness by double-sided facing. 
[0072] 
[Table 5] 
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[0073] After performing the homogenization which holds <hot rollings next an aluminium alloy 
ingot at the temperature of 500 degrees C for 2 hours, in the same furnace, it lowered to the 
hot rolling initiation temperature of 390 degrees C, and held for 1 hour. Using the reversible- 
type hot rolling mill of 900mm of diameters phi of a work roll, it hot-rolled on 1 5 times of rolling 
numbers of passes, and the conditions for 10 seconds - time amount 1 .5 minutes between 
pass, and the hot rolling plate with a thickness of 6mm was obtained. Here, the last pass of hot 
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rolling was performed at pressing down (67% of rolling reduction) to 6mm thickness from 
18mm thickness, and the last pass initiation temperature of 360 degrees C, and ended hot 
rolling at 350 degrees C. The rolling rate of the last pass was considered as a part for 100m/. 
Rolling time amount was 0.044 sec, distortion (logarithm distortion) was 1 .1 0 and rate of strain 
epsilon was 25.0 sec-1 . 

[0074] <Cold rollings next the hot rolling plate of a room temperature (40 degrees C) were 
cold-rolled. The cold rolling rate was considered as a part for 500-2000m/. However, the rolling 
rate was made quick as plate thickness became thin. The method of cold rolling rolled round 
the cold rolling plate after each pass, used it as the coil, and was made into the method with 
which degree pass is presented. The conditions in each pass of cold rolling are shown in Table 
6. Sample number of the example of a comparison 111-1 is -> with a plate thickness of 6mm 
3.5mm -> 2mm -> 1.2mm -> 0.7mm -> 0.42mm -> 0.25mm, and it performed cold rolling of six 
pass at each rolling temperature shown in Table 6. Cooling after a cold rolling two pass and 
cold rolling 4 pass carried out forced-air cooling of the coil by the fan. The cooling rate by this 
was a part for 0.2-degree-C/. Sample-number III-2 of the example of a comparison, III-3, and 
sample number of an example III-4 and III-5 cold-rolled four pass by -> with a plate thickness 
of 6mm 3mm -> 1mm -> 0.5mm -> 0.24mm. It carried out at each cold rolling temperature 
shown in Table 6. When cooling after a cold rolling two pass, the coil was cooled quickly with 
10-degree-C cooling rate for /to rolling initiation of a cold rolling 3 pass eye. The cooling rate 
was made into the approach of carrying out air cooling by the fan of performing forced cooling 
by part for 0.2-degree-C/, to the approach of performing by the cooling approach after the last 
cold rolling 4 pass putting a coil on the spraying tub of oily refrigerant liquid which performs 
forced cooling by part for cooling rate/of 10 degrees C to a room temperature, and the room 
temperature. The cooling rate at the time of performing cold rolling temperature of the example 
of a comparison and an example and cooling was collectively shown in Table 6. Then, it set 
right by the tension leveler and the blank for aluminium alloy base materials for the lithography 
versions was obtained. 



[0075] 
[Table 6] 
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[0076] Sample number obtained by the evaluation of property> above With the evaluation 
and the measuring method explained in the example 1 about each aluminium alloy blank of the 
example of this invention of 111-1 - III-5, and the example of a comparison (A) about the crystal 
grain width of face of the surface section of a hot rolling plate and the crystal grain width of 
face of a heart field, and the aluminium alloy blank obtained by (B) cold rolling Each amount of 
dissolution of Fe, Cu, and Zr, the amount of simple substance Si, and the number of the simple 
substance Si with a mean particle diameter of 0.5 micrometers or more, Evaluation and 
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measurement of the crystal grain width of face of a surface field, an elongation percentage, the 
crystal grain width of face of a heart field, the homogeneity of the electrolysis surface 
roughening side after an electrolysis surface roughening process, the homogeneity of a 
surface roughening appearance, tensile strength, the proof stress after burning processing, 
and ink dirt nature were performed. A result is shown in Table 7. 
[0077] 
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[0078] Sample number which is an example of this invention in Tables 5, 6, and 7 111-4- 111-5 By 
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being hot rolling conditions and cold rolling conditions whenever [ for hot rolling / stoving 
temperature / of being / the chemical entity of an aluminium alloy / convention within the limits 
of this invention /, and convention within the limits of this invention ] When it is convention 
within the limits of this invention and crystal grain size is in tolerance, the simple substance Si 
particle number more than the inside of tolerance, the amount of simple substance Si, and the 
diameter of 0.5 micrometer with the big amount of dissolution of Fe, Cu, and Zr of the blank for 
base materials The uniform electrolysis surface roughening side was acquired, that a surface 
roughening side does not have SUTORIKUSU etc., the appearance was uniform, and had 
required reinforcement, it excelled in thermal resistance, and the good blank of ink-proof dirt 
nature was obtained. 

[0079] On the other hand, sample number which is an example of a comparison 111-1 - III-3 the 
cooling conditions after rolling in the middle of cold rolling conditions or cold rolling - a 
convention of this invention, in spite of being hot rolling conditions whenever [ for hot rolling / 
chemical entity / of the aluminium alloy 'of this invention convention within the limits /, and 
stoving temperature ], since it is out of range the big simple substance Si particle numbers 
other than the amount of simple substance Si of the blank for base materials, and the diameter 
of 0.5 micrometer - the outside of the tolerance of this invention - becoming -- consequently, 
tensile strength required in not obtaining required ink-proof dirt nature among properties 
required for this invention - it was out of range. It is as [ example / of a comparison / each ] 
follows. 

[0080] Sample number of the example of a comparison When 111-1 has not reached in said cold 
rolling more than recovery temperature, tensile strength will become high rather than the 
convention range of this invention. Sample number of the example of a comparison III-2 and 
III-3 In spite of having performed all cold rolling 4 pass continuously and were able to acquire 
the cold rolling temperature more than recovery temperature in said cold rolling Since forced 
cooling was not performed after the last cold rolling and sufficient cooling was not made by 
forced cooling by the fan When the big simple substance Si particle number more than the 
amount of simple substance Si and the diameter of 0.5 micrometer became the outside of this 
invention tolerance, required ink-proof dirt nature was not obtained among properties required 
for this invention. 
[0081] 

[Effect of the Invention] According to this invention, the homogeneity of a surface roughening 
side and the homogeneity of an appearance are high, and processing nonuniformity, such as 
SUTORIKUSU and image quality nonuniformity, does not occur with a surface roughening 
process, but it has the tensile strength of the suitable range for combining required 
reinforcement and bending workability, and sufficient proof stress after burning processing, 
and the aluminium alloy blank for the lithography versions which was excellent in ink-proof dirt 
nature is offered. 

[Translation done.] 
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^l^£Bifi««If : 4 . 5 - 1 0 mm. 

50 [0019] *jwB«oa* Li«*ic*jv^Ta. mie^ 
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[0020] #3gf$joSKa4 U>J§ttfc*Ji.vC<i. m 

iittmsMmommsj&tfi oo•cuLh•c^ , ). firfai. 

[002 1] 0. 1-0. 5nrad¥§<9¥fiK£P 

e . c u s z rcD&®im£ft%MaTiz$mti z t 

0?I5S5S$5-14 5-1 9 0MPa fc!&W?-&. F 
efcZrOa-^il**, -T=5:i?*>Fe|l^ft+(l/2) 
Z r H»*£»£fflfcUifc«*r 4 i k te J: D . ffijfett 
£ 2 7 0°C. 7ftmm&nWV}t: 1 0 OMPa JJLhtaW 

/hS<-*-*i:|S»fc. ±IS*S B B B »D(2m-4^^ 
JzZK-t&ZblZi^X. gi3S?£$£l4 5-1 9 0MP 

a itzmm*. *ix. msimtw&uxrMMk 
t mz. muanmns^x rata %mz tx e@ 

0 . 5u mV±CD±Z Vv*M XCD|iflsS i <DW&£ftfe 

mxruzmmth :t(;<to, y*mtt£ 

Wftf 6. r#^s i j k<i, 

[ 0 0 2 2 ] *5HH<VFjK9J8Ufifflr;P5-^A 

^zmtmrnmcowrnmizts^xi*. 
x<7>±a£i(mzffifct&t:*bcr)m*%&t txtmt 

•WftifcfcioTs Fe s Cu, ZrO#timmi# 

mvxnzmx* htmz. f e k z m&Gmms. 

?%b*> F e ( 1 / 2 ) Z r BjMfcttEttJaLt 

XMttttBL JWaffl&^TSUS. JKOTJESEfOafcAA 40 

<om*-&&. »msmmjm.mm-ri^tizx^ 
x. mmmzt5nm8ffi£fflBfr*om%<. t%h*> 
dsvhs < < -t h z btfx-% htnn 

[0023] ^< k ii^mem^m^W) 
mag. &iR<7)®mm3±tz+& ztizx^x. ftSE 

nzx-yxmsimmmm-rh. ztnzx").m 50 
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tfx-zi. 

[0024] 

<Fe : 0. 1 0—0. 4 0wt%>Feli, A 1 - Fe 

mxvA i - f e - s i &co&s,m.&fa*£$.L. 
®m®co%i£t&$:$mfct& KMz&mcTtmx'b * . 
ztikMz . w&mm zmktfh h . f e -t-wsa* 

0. 1 0wt%*jfT1i^jt^^ B B B ^««tiffl^S!)* 

lil&fc^ttfrfciBftJiPifcJ: 9#&*i£ffiffi«D*l- 
WIMfcWIKrtoh.*. Fe*tl*«0. 4 0wt 
%*jfii*k. A 1 -Fe^iJitXA 1 -Fe-S 

F efifflftA 1 ^+t^«*7C*k LT-^*$^47C 
X-Cfcfcfcfcto. Fe*«*0. 10«t%*jSt®^ 

<S i : 0 . 0 3-0 . 1 5wt%>S iliFe tMZA 

i - f e - s i %mm%mmit&®}mtfL<otMz 

•mtCTtmX'fo*) s S.i^A*<0. 0 3wt%*jftTI2 
•f««ft**CFi&-r4. Si^i*«0. 15wt%^jSi 
St, Al-Fe-Si ^i0ft*;=5:-ft^^m$fL-fb 

«R*ttiWftTt6. 3E£, S i**JfcW«Wfc*6l:* 
#4U<*v\ s iliFe kRWKfcr;P5- 
iM$:0. 0 3wt%OT(Cffi«4tSC:i:(i. Fe^fiM 
<Cu:0. 004-0. 0 2 0wt%>Cu(ia§\^ 
0.004 wt%Ohi: f & k , ^^-fb^Wfflffl^ffiOf 
**<0 . 0 2 0 wt^Sr^Si S k . ««fl5WSIBIftiB<0 

tr -y h mmm. < % o s t- >y jar^ o . 

*x<yj-y?M® (fflB-fbfeTgP) £ 
^ffi*ltt*»g , r*<0-Cif4L<*v^ HfcSfc. Cu 

<T i : 0 . 0 1-0. 0 5wt%. B : 0 . 0001- 

o . o 2wt%>T i tJit^Bjiiijgiffla^teBi^aaiKB^ 
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t i tmzmuzti. mmmm^mMmz^m- 

&4. ZnmXT i <nfrt:maUzi%££ r )i>±Z 
W T iiiO. 0 1-0. 0 5wt%, B(i0. 00 0 1 
-0. 02»t%ti-hZktfmU\ 
[00 25] <Mg : 0. 002—0. 02wt%>Mg 

i±. mfcs i m&zMmzit. mmim±.x'<v$ffl 
m^Tm^Mm^m^ t x-mmmmift £ 

JftlBlfflS«0«^iftK&*<r4C:i:*«TS4. 

-£4.1 t WC* 4 . M g^fl^'O . 0 0 2wt%5fcilT 
li±»<^j|**^*V\ -H. Mg-£3Tft#0. 0 2wt 

s < * o jaswa«««*ft4 ut< &4 . 

[0026]<Zr:0. 0 0 5-0. 0 3 0wt%>Z 

Zr^MO. 0 0 5Mt%*jTC(4*<^«ft8WCpj£t 20 
4„ Z r££«**0 . 0 3 0wt%JiUiT'{2BaW4 

[0027] <Feffl»M: 30ppio *$L Cu@J§ 
S : 1 0 Oppm *if> F e @?§fi}3 i u fflBftlti* 
ffijm&CQimfc&&U F e*>H»*#3 Oppm « 
±, C u£)B9ftM# 1 0 Oppm &±ThlbmU3a&R 

[ 0 0 28] <Z rllii«2 0 Oppm *}f|>ia^Z r 

U Z rii»2 0 Oppm OhTfc* i:. MH&ttliJl 
#ISEMMl]m*^IKft>). gi5fiBtS#JS< 

[0029] <Fe+(l/2)Zr@»*§25w>m > 40 
Ztl^tlF e Mimi> Z r H»*i«ftfc*Sl. vCBJ&tt 

IZF e fcJtfZ r ^g^MOitfM^flT. ftf^BM 

Feg|^ft+(1/2)Z rB^4S2 5ppmt-m 

[0030] <T«»5aR>^llft7aRfc LTteM n , 
Cr ( V, Zn. Ni, Ga, Li, Be*?#£#£it 
ZZttfhliK ZtL^fffiPtmiO . 0 5wt%JilTS 50 
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mm&x-mif** %mmt+t&\ 

[0031] <&B&WffiiMlg&tSXV&ZsL>9L 
£fctt(A>. (B) : 

T' 5 0 jjl mMn^MizMT 100m m*}lT'& 9 , A> 
o, (B)±IE^ a B B sK[&DtWLTES^[6l^ B B H a^$s 

Lauofguit, *8ffc-r/fria£EBiiDia«fc-r*. - 
[0032] <wmmmmc\)>im*&mz$>z, 

4 . Cico J: a toSSBK«(Sfi«W->f XfcRje Lfc £ fc fc 
ofc Ottffi 1 0 0 j« m*j*C*4 t . ^JE®fiKOHim 

miz. ms i msii%<%*)%.i¥s i mmnt 

V&LZtiXltW &mizliM.&S i*^3 0 P pm £ 

[0033] <J£#S i ftfcJ:t>'^|! ^JjittS i cofflgt 
>**S i Si±3 Oppm WFk U Rffi^fI{CLTS@ 
*« 0 . 5 /z m W±C0##: S i 0«i 2 0 0 ffl/mm^ Jjl 
Tt-f^. Al vh'J 7^X«ftHj§LTV^SS 

**>3 0ppm tm.it . mtiiLm^L^y^—itl 

n*RB«siWMd»o«Siiji«o. 1-1. o/xmT'j> 
ffifflt:SLS^4tf* 4 0'e^<. set. sauf^^jB^s 

ffl±^#*S i *q5Rtf* J: 5t:*4. S«tSJ!S«ia 
LT4*6*tfc$»*<0«iBtT%effi 0 . 5 mfiLhO 
*»Si*«2 0 0f|/»»*ifii-C^ft#ftt6i:. >f 
^JWaHs&WS^I- 4 . Mi L< liT^Sg 0 . 5 
ju mliLh^^i* S i ifi 1 0 0 ffl/mm^ tlTT'J) 4 . i £ 
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mkK&VWTWM : 4. 5-1 Omni 



1 1 



[ 0 0 3 4 ] l&mtt&WLtttmWtR tfSH8K^7flW>«OT**«tt4 £ kizX^X.m 

th . *m<?>7>v5. -v^&mnmit. s*w izm%mmv>mwz®m?z z t #x% & . 

izte®m-mffl-fmmmm$i-fmB3£-'timEm arm. ^msmmnm^j^M^mmtx 

»k5-m^ot t J: u. ; t iz x x . xmmzmh i 

[0035] <®&-mffl>mmmmixmmi io £. Mftmxmni&ikffia.m i < \**t?7\sA ytm 

izmimfc<7)7Ji$-iy&£&m®z. ismtzxvmm. o*s§ti. ^mi}\a:^<Dm.iiXv : ^^zx^x 

zmmmtLxii. *mmmim%xhi. m&w. mm&mmwmi>h&, *mx-te. 

^mmmmztifzmwcom s« N 5 0 0-6 0 omm^it mr&mwmizntt&mL. immm, 

i\ %^spi<ofss(±. 5 5 o-ofeii t-r * . mmt f&mmcomwj&zx ->xm h . z ix\ s^sss 

(C, 3 0ft-2 4#ffflW£<?>&®frt>m%miRtZ>. 5 20 (sec Xmitzi><DX$>Z>. ZZX. WZ>e\i, g 

5 o-ci;±k<vi§j$ittz24\%mw±<D&¥fXte, mm ^xm&xvm^xmmzztiztih k h 2 

We Wm&, C u Hit 4. Z r fcLfc*, e=ln (hl/h2) t« Uc*n*S*T* 

axb7v7k%*)m l<%\\ mitwM [0039] mmmmrnvj x&xvzm&m 
<7>>ajg*>^>. ^m^tz-rm^zm^&mmtammx xz*mwmQimmmT>i>i-vj>££m 

mmmitkixhiw mmzit, mfcam&fr mz>zm%MfemLmzmmz>izMzi^ ®m&w% 

hmzhtz&m. ttmit-mm. &®KmmumF ^m^xm^im. m^xmum, wc^x^m. 
izmx Lx^xw tm&miWMzmnk 0 \zmm-th-m 

[0036] <fm&%>m\*i\tzmmfmEm- m& . ztit>co$&i±. ttiz'tu&ikfmmkmi 
h . mffl&mminmi.i§&3 0 o~4 s oxixno . i» 30 xa*). ^x^n-^m^zmrzi-^m^. 

mmn&mtzmtx 3 o#- s^mu^ om^xwutkm. 

msxm'M.mm-^ . ^msm^wm^xm^§imi3 0 0-3 s oxittt 

[0037] ^ffii^^agJis 3 0 0-4 8 0'C <&gtf$>2> . g&^XBBin'i&Ktf 3 0 0'C*^T(i, & 

■r. 4 8 0-cj: o*^fc3»iaEi^««jfrt«'Cffl**ii mja±<ote«s*»»^n*v^ tiz. m^xmm. 

8&m < *k!&thttfr<)X'%<. Fem®&. cuii tf38o°cmtz>t. +#*mxim\ziv!t\^k 

TL* -3. ^J±©i^l«iy±Offil/OTtT^c0^iI V\ »HJB^<0«««B«ttfcfcV>T¥^ag5 0/x 
^T'^ S . 40 mtlT. ft^Sfl 100* mjaTcoaiKreflS^lf 6 

[0038] *l6BH^^i5v^•c^i. JJB« J: 3 C^HffiS it^:^. 

^*JJ:WR7K»*WJlW-i^i:fc:J:oT, Fe.C 3SRKJ^iR7»JSi 3 2 0~3 8 0°Ct^l»^A% 

aif'fx, ^^tfo^B^ir^ xz*?tty(?)Mm®Wft x^AMz^h<r>x. hhw$&*m. »sfl»7S 

tc««-r s £ k tfx% h . &kmmm<» : m.x®mi?:ixh z\ki,z%z. m\EM 

m*xammm 3 0 0-3 8 o-c x-mztitzk ix i> . tmiBmv>&mi*£m& 

WttrtxeMTiABi: 3 20~380°C cOtiX'h' r ). 0 0*raHh^ B W}H 

m^XO&mm: l 5/sectl± 50 fl*^. ^jES^7SSA j 3 8 0°C^@H, 
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k, ijwmvzemmtmstL&timikim 

& T . &raES$fSffi^$S B B B ft#ffi* t jfeo T L 4 
mJUTs ft^glOOiuniJSlTWiaBD^rlSfia**^ 

SSBIBEg^ibR^^coSAaLKUl 5 /sec eLtkfS 
gRP**. M^sOjiO. S*jU£(4. 9»« EEb$0 

ETM^Wft?* 6 . 1 5 /sec*STC 10 

fiSCt3^Tf%Sg5 OjumfelT. ftfcfigl 0 0/x 
maT«Wt^JllbW»^#i«rV^ U (2)SWc4 

t\ 

OSSBEffi&TRJS 

f»HEg0*TK»i4 . 5 - 1 Ommt ■Tfcd&BtfJb 
£.&71£ff# { 4. 5»mJ:i9«)»V^. asHEEg+«a 20 

m&Tt^^t^ *miz,m%mmimm&& 
mm&rm~xwM&\ ommj; 
>9J¥<ti4. (i) * ?m*jwsa3 *v*\ <m 

&^X>im%'^mi^<tt:~>XL&\\ axhTv? 

[0040] <<§mm>?mimcr>m^ <$®Emz 

ff-5. J$BIEEg«fOifiaBI«*««LTWtlS*lH» 
J4. E®Jnl£ 4 SWt* URB-tSfcftfc. &%< k 1> 30 
* 4 3 UtorajEEgfcffa . &OBMK&&(4* 

EETfi 5 o%«jpirft i o wcm&comx'm.tfm 

t&th. Fe, Cu, Zr*>#ffl»Jfc&*ffil«. 4fcfl0 
UJ6W»v«. EHStt.kDiKifi'tfltt&U @&agftt> 
Sf < 4 6 . Fe, Cu. Zr W#@I}tfi*^V^ 

3\ 4fcl4)!l0l£A*ffiV^<4, EHH44 40 

^O^CiiET^Sr4 0%tLhi:-ri.^h 
3&«»4 L< . 4 5%&±t*t ZZttmizm L\\ 50 
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[ o o 4 1 ] k i>m'^mz\s\mm)±zm 
m&m:j±izti z\k.x%i>. warn*. mt\i. e 

SafS5 0 0~2 0 0 0m/^r^E@t. (4 
0°C) <7)6mimZ<?>MZ3w!)&Z (ET^5 0%) teJfr 
■EKLfcflte. «^lil0 0T3B*fc±JW-*. 8 
Wt. i(7)l 0 0*CWl£$:linmIf£ (E~R£6 7%) 4 

TESfi. k . 8EiB«l4l 5omi#IS. 
EMtilftJ2U:(C±JF W:** 0 . 5 mnJg$ ( ET^ 5 0 

% ) cESi-f i> k , i 7 otsmkcjjw s . 
zom. mzmsmtixo. 2 5mu$ <et$ 
5 0%) tcEBi-sfc, «36»^»<oitfii#«afco<oaafi 

[0042] ^^^&R6*lfcMWfrjSKI4, El 

^«<^i«akw$ai+K(i. H*UTv^sij&«j|i* 

S i tLr«fHJUI<*->Tv^. ?#ISE®^ 

o'ciaTt-ri.-i:* s a4Li\ gji^fflo^ai$JS 

iittj frzftmizmni-zijm. z^Mztfrnzw. 

izlx. ^<t^msmm^m. »4t<i4i 
ommz. mzmL<ttm<$mmmmz. mm 

[0043] ±.ncotm& x'&msMxM&fT') 

Xi>. Fe, Cu, Zr?)2WmM.?>&&<i:t>-otf 

mmnix Ltd tz^mm^wz^hK^. zco 
ma. -Hb-zmf&m&i x ? t Lxm&&& 1 9 0 

mnx'$>&. ±§iai : >%mmz%&i,x'mjm+ 

2rl4 5~l 9 0MPa . #Sii 

§: 3 oppm mrm^mhfi. L^mm^stms^. 

«MI*>'0. 1-1. 0//m^Uck#tc, m 

mawnftM+nraasst ttss^o . 5 mat 
<oii#s 1 *«2 0 oi/«« mx'b&wgmmmr 
fr$-v&ii&3mftmizbtfX'S&. 

[0044 ] 

[UttH] ensign 

<mwmm>& 1 «c*Lfeti^ w^ffl««or/i'5-=. 

ii¥m%®mmiZj:~>xmZ56 0mcr>7JU$.-?;J*£ 
&mmtl. PTO<Offlffi£4-?TJ?§ 54 Ommk U:. 
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[0045] 



(9) 

* * imi] 

51 
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i 














fit 


IT 


Fe 


Si 


Cu 


Ti 




Zr 


B 


% 


M. 


U. OZ. 




0. 013 


0. 03 


0. 008 


0.015 


0. 0007 




D 
D 




0. 06 


0. 010 


0. 02 


0. 005 


0. 020 


0.0005 




c 


0.18 


0.08 


0. 010 


0.03 


0. 012 


0. 010 


0.0010 


* 
a 
ft 


D 


0.22 


0. 12 


0.008 


0.03 


0. 015 


0.010 


0. 0008 


E 


0.2S 


0.10 


0. 011 


0.03 


0.010 


0.009 


0. O007 




F 


0.30 


0. 10 


0.007 


0.02 


0.011 


0. 006 


0.0004 




G 


0.33 


0.07 


0. 013 


0. 03 


#0. 030 


0.010 


0.0009 


j± 
« 


H 


0.28 


0.06 


0. 010 


0. 02 


#0. 001 


0.009 


0.0007 


1 


0. 31 


0.06 


0. 012 


0. 03 


0. 012 


#0.035 


0.0011 


ft 
ft 


J 


0. 29 


0.07 


0. 011 


0. 02 


0. 006 


#<0. 001 


0. 0006 




<# 




<DS8B* 













[oo46] <»nffl£>&£, m&mmz, ag5 
ximmmi;&%3 9 o-ctTtf 1 n*ra«ftL£ . 7 

-^n-;^9 0 0mm<A^i£5^ftiaiff5E»SrfflV\ jE 
St^xgU 5 0, S-'ttlBJBflSl 0^-1 . 5#tf)=&# 

-casiajEBiSrffv^ mz6mm<r>mB3mmte. zz. 

X\ f&fS&Ucr&j&JlXl,^ 1 8mnrf5$#>4>6iniii)f £/\ 

wffT (et$6 7%) s ft»A'Aggj&ajK3 6 o*cr 

ffV\ 3 5OTCT«!BIB0E*»7Lfc. W^^ffli 
3LK$ 1 0 0 m/^k Lfc. JE3£l$ISHi 0.044 #T 
1)0, (41 . 10, S^aSvli2 

5. 0 sec" 1 30 

[0047] <&«HaE>a:fcs m&(40'o <ofm 
m&ummit:. 5 0 0-2 0 0 

JM6*a<Lfc. JWBKBO^i. *>««te«HBffi 

£. »BBBB-A^tt, «W3 6 m-» 3«Tff o fc. 
£Bfi»7iB«tt. 9 0XTC*->fc. tt*>K. HfflEEKft 
3 an- 1 fflffift7ai»il 

soxrcfcofc. 1 lox&rHttttKiox: 

SBBHnxfcJEWSlo-O. Sn-Ctf-jJt. £BSR7 

axii, 1 5oicc»->fc. ^itijEgmesm 

* 0 . 5 ra-0 . 2 4 ■fTTf -5 fc . JHfiK7«USi 1 2 

lo-c/i^w&aaMertajwiLn:. tea*®*. & 

[0048] <#ttOffffi>±te^J; D«*fc*ifcft£fiF»50 



J o*5M80te i ibRW<o#7 tv 5 -*7 Aft& 

WRt-ov^-c. te( 1 ) ~ ( 1 0 ) xmmmm ■ 

WfcMzl ~>X. ( A ) JKWEBHKlcov vc , SifiiSfco 
ft. #*S i M£J:llTOttffO . 5/*mJ2Lt<>)J|L*S 
7J, ^^^tt^WW-M^tfe. Ji&&*2(C* 

[0049] ( 1 ) £nEBraex£AttiM x^ai^ 

( 1 lil/l*^7 7iWi) CiSBWWlt, 

6 0mm (H^cO^$ 1 5 O^/rn) aftftmti 
•C^SU^Sr 1 0@m-CffV\ *WWItfflVUfe. HA 

[0050] (2)Fe,Cu,Z r CO#@]^4^S!l^ 

^UlStlTt? h 'J vtzmfflkZ t LT^ftJRIBKbft 

»*10%^xyB»JK4:«»aifc:J:->T*KL. 
«tXOBBI§itfc7aSi: LT<7)F e , C u , Z rO#;t£ 
I C P$H6iHff3SW= i oTSi^Lfc. 
[005 1] (3)#*SificoM^ 
T^S-»>A^^K$rHC 1 : H 2 0 2 = 1 : 1 
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u torn* mmms iM***>fc. 

[00 5 2] (4) agO. 5jumJ2U:tf>|lttSifflft 

7/P5-«>A-&A3a**ffl*** 1%N aOH^Sfc 
t9>o<9iO. 5^tm^$X-yf-y^L. &WCX|gV 

(-1^3 ($0 i?LUZEX F)tffli\KSlt 

zem&ms&o. 5 umvxL^^^yvL 
«SHk^«i. #*s i *cfipaL-c*j 0. f e . sivy 

fy^WC^aj§it3ta-?a:. SEMiSIis-tL 
fcitAX^V-f ^nr^-^^if-TiOFe, Sic?) 

[00 53] ( 5 ) 7*5 - ?A£^«<9lMW&lM 

0;um83aMffitt&J:tl*iera>& 1 2 0jumA£M 
«i*MS*s ^-a-ftSR ( 1 lil/l*»>7<yB» 

mm&fiit:. wmzzm^mm (.mumzm 

Wlil^i4 0 OfgTfi^ ^JLtT-££ 6 Onun (§g 

1 5 o^m) o^nov remans* i omm 
0^a^(± i o ofgrfirv\ ffs^f H a5 offltcov^ 

^IBfflifciOftfen^JRIR^ISfttMi. HfflEBSfc* 

s«> h warn £ *ut»o#tf* tHm-jfc. 
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[00 54] ( 6 ) W(miffi<?)£}-&<7>m 

r^^^^m^^x b y/*<mmm$T7 

yisfU-f -yfltzlk, 7>\s*Vx>yj-yr&£tST 

*<15 07-ny/dm2 k*4«J»x-yf-y^t:J: 0, 

JHStfil (SEM) (cj: OfffltefUfcLfc. ffPfWi. 
=Srt>c7)ti rj|$f (O) j » *x 7 f^^t^ 
10 mtf*%l-%l>0M r^A (x) jtU. 
[0055] ( 7 ) HftmWbiii^K^IFW 
7*Sx>7*#&#K£A5.a. h v/**5SRSS't'T7 
^•//l/'f-y/UcS, 7*#'jx./?-y^j3J:tfT 

hjaa^iit^. m&tfiamzimt&n. 

#1 50?-ny/dm2 i&l»«8?x^y7t;:J:9. 

»tf&-ttfcfMI U:. Mitt, ftH#Sj-2rk«(2 
20 rjSHf (O) j , *MR*«tt*T$ *8%-C*<li»0r 

x h u xmvmztifz i> con r WF& 

(A) j , mF%-T'&<*M-?Xl?#fi«§ft 
fciOii (x) jiU, 

[00 5 6] ( 8 ) 3\W!fi$M%. 
7tl>$.-V J I S l 3*B3l»KlWr£ 

[00 57] < 9 > ;<--y^fctf>i«Jtf>»e 
7^Sx^A^-^SM$r, 2 7 0'CT'7#ia<9A'-xy 

^ma& itzmz. j i s i 3-t BgissKKfi-sfl* 
[0058] ( l o ) W-f y*m&com& 

hfflPJttKORfc-fe >y h U 1 07T8l5EP9ItT^Ii«a5 

SfuottKSn**»->fc«><oi r^if (O) j . 

*3*ifcfctf>* r^ft (x) j fcUfc. 
[0059] 
40 [^2] 
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(c4 9#ttS i;fii>4?/0. 5^mJiLh«ffl±^**S 

i offlisc*<*^oas®ffl^^^-c Ltw -mm 

9 14 . 7/1/ 5 A-^feiO-fb^^ 3 *> Z r 
HJM^IIBi 9 t>£u*:#\ Zrl)?f*i,£<3:->T 

fc. Jt«W<7)S;f4## I - 1 0(4, T/I^-^A-^^ 
3 *>Z r JI*«*fMH(7)jaSKHJ: 0 fcjJwflrn 

[oo6 3] :mmm2i 

e : 0. 32wt%, S i : 0. 07wt% N Cu : *20 

S3 



(12) =(#^2002-1 29270 

2 2 

* 0. 0 1 2wt%, Ti : 0. 0 2wt%, Mg : 0. 
OOSwt?^ Zr : 0. 0 13wt% ( B:0. 00 

S»*¥»a»3aSHCj:o-CS3 5 6 Omm^T/Pi-^ 
!»-&&mm U MBS^ffiMiJfc 4 ->T^S 5 4 Ommt L 

B§^1 0^-1 . 5#60^T«EES£f?V\ *3fc 

HffiEftTSB** * t *>T*"f . 
[0064] 
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[0065] <HH5Effi><Kfc, £is < 4 o'O ogjysi s 
fflEKSr^iaffiiUfc. #IHJBE3S££2- 5 0 0-200 



iZ/«*«WS3inm-liiiTff-3fc. ffiS^T^li 1 
5 O'CX'fo-itz. mm*. 1 1 O-CiT-^iDagl 0*C 

i4. i so'CThitz. j$raEgs0/«t 

0 . 5 mm^ 0 . 2 4 mm^ T'ft-p . J±@i^T-fflgf4 1 2 
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[0066] <»tt^wi>±ieteJ: o»4>*ifcKfl# 

•fII-l~Il-6c^*^0yfcJ;Vll-7~lI-l 5Jt 

v vCRM tfcWi • i-^Ts ( A ) *NIIE&fK 

o&tEftott Attft& X t^MflotSJMML ( B ) $ * 10 
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T. TA'5-'>*££*K4>Fe, C U> ZrtO#B» 
&iffi%ffl&ftTS> 0 . S i itf 0 - 5 ^ mg 

[0069] £*lfc*N/C. ife«We**K8#*ll- 
Cu, Zr<0*ffl*JL 4fc«4*#Si*fcJ:UfO. 5 

[oo7o] mmvfflm^i i - 7 <4 . msssmm 
mziiKm&tmm®coteikfttm±t%^T it 

K ffiffi«3XhU-?Xj!M^ftfl.8i# 
^-k^oTtSd. SC, Fe, Cu«lSl« 
BJ3O$£iEB4 0i>ilK : ^TL4- 5 T. *5EW^fflS 
«»a*fr-W&IS!JEEg£ IX t . gi5g5S$*^^H^ 

e . C u ^@&ft* s *ffe0J!o&£iE184 0 i>m< Srofc 

#UlOj|^HJ:9*$<fr^"CL4-jfc. -eftfcft. 
*^c7)jg^|gfflrto^ftT'^raff®^^^Tt. Jul 

<«roTL4-3fc. Jfc*WwtSfl»*II-9tt, MBEE 

ft. ^nsiii^Bfl^AfUfiiB^h %->x ttw 
t^mma^m-t^xit^. mmcr>tm 
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fc. JHWtoWHWl-l 114, 
ft. mE®«*ffilS5^am* s ffl±i:^S. zn® 

io Hiotfiv^. io^ft. m&mmm&mmtf 

J: 0 ^ftfUSfS^&lB&tfffl* t fcfc 
ft. aBHttfite* h D -?Xtf*- inSM/fitt-totc 

-t. 3i5»is*<*iftBa<offlgiHa*aiTL 

4->fc. 4£. iOjniSAj^Sv^fcfcAO, ffii 
<frfcJ*tt S i fi*>'^< ^ro-C L4 1\ iSf^f >*mi&tf 
^^oTL4^. lt«ffkOKfl»tII-l 314. i^ra 

£E®fb»^xl5<7)!|gJi!&^|v^ftS*a«^h§ < ft-? 

20 tfco. jRHffla^iscotsfiamfc^o. it. 

SP&^SfSJBfc&o-C L4 3 . ztitzi 
ffl'fbHtx h o~?xtf*.t>tiX-fflfi$$i-lz%'>x I 

tc^itox . mmi^m<^xito, 4^. 

o . JtKR^KFHH' " - 1 4 fi. JSBIEEJi«|y«w 
fflBM6Wlvv(fc*>£ fc j&^S^ifflS^/hS < =3r-?Ti3 
30 0. f»0flb@«a(S<7)fe B ISi^X*«3By:(c^TU4 

tmmzj-izz^x it? . ttmimm^u- 1 

ft. mr B iffis«aiswssafa-t'fX(i^B^^ffifflrt 
t /h§ fr^iztK <pzmz*xisaxm&m < mxzti 

?I5S5IS* S 1S<=3:- 5 TL4 3. 
[007 1] C^S6CT3) 

40 <®mmffi>*m<m%amftx'$>im5izmuz 
! M£¥mmmmmz£-?x&% 5 6 omwth'S-^a 

MfflfttBHi](i4-5Tlf $ 5 4 Ommi: L 

[007 2] 
[*5] 
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(wtH) 




Fa 


Si 


Cu 


Ti 


Mg 


Zr 
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(1) 


0. 32 


a 07 


0. 013 


0.03 


0. 008 


0.015 


0.0007 


(2) 


0. 20 


a 09 


0. 012 


0.02 


0.015 


0.007 


0. 0005 


(3) 


0.31 


a 08 


0. 011 


0.03 


0.005 


0.008 


0. 0O08 


(4) 


0.20 


0. 06 


0. 013 


0.02 


0.008 


0.010 


0. 0005 


(5) 


0. 31 


a o? 


0. 012 


0.02 


0. 015 


0.010 


0. 0006 



[0073] <mmm><ztz. r^^^^^mm 

m t^X'BMSm^itk^3 9 O'ClzTifX 1 
B^fitfSU:. V—7u-)\>%k9 0 OmiD0^"rj£^ia 
ES&tz&I 50, A-*|gi$|S!i o#- 
1. 5^«^T«ffiii&W\ /?§ 6m?)fm&m 

uzntz. z.z\x\ $>mw&cn>mkrt*\±. i8mmj?$ 

?sg3 6 crc-em\ 3 5o°cx-mmi±mzmiK. 20 
*»^x»ffiBi*tt 1 0 0 m/tot Ltz. sm^mit 

0. 0 44 secTfcO, S^MttRSAMil. 10, 
S^5$jg£<i2 5. 0 sec-i-Cftofc. 
[0074] <i$mgM>mz. (4 O'C) 

fflaKfc&HUBEUs. tifflE&mm* 5 0 0-2 0 0 

£££51< US. JWaKK»*5S[±, *m«fcJMBE 
fc. H6fc. HMWE3K)*''«xfc*j»t**tt**1'. It 

micotm^ 1 1 1 - 1 {j 6 /ww^iesj s «s§ 30 

6 mm— » 3 . 5 mm-* 2 mm-* 1 . 2iran^0 . 7mm-*0. 4 2* 



*mm-0. 2 5mX\ *6tC*Lfe#JEElBKTl i T"3fc. 

7 r vie J: Di*ffl£}fr Us. -I*UcJ:6&IPjSJ£Ji, 
0. 2*C/#"C*^fc. JittW<OKfl#^III-2. II 
I-3*3iVHSt0IJOim## III — 4 , III— 5114 
A'XiO^ffiiSr, ^$6mm-^3mni^lniin— 0. 5mm 
— 0. 2Amr&n->fZ. Se 6 fc* Lit #^JE®SST 

*i#iirai3>«B«jEBB«tta'ci o'c/tf^aijt 
arcfta&au;. fi^o^raE®4A-xf*(7)^^ft 
ti. sffliT^aiaisi o-c/ftximftm'iio . m 

tMii, o. 2V/ft?miftmfid. yyy 
fcJ: *)£tirthimt Us. ifclWIfc it^tJUM^ia 

mtztbubZ^ltz. %<7)Wc, f>y3yK7-ts 
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0.2 


Ittttt 
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40 


£0 


140 




140 


160 


130 


0.2 








m-3 


(3) 


40 


90 


150 




150 


160 


120 


0.2 




JfclMH 


IU -4 


(4) 


40 


90 


150 


10 


120 


150 


120 


10 






ID -5 


(5) 


40 


B0 


150 




150 


170 


120 


10 







(it) SS : : Xt/H, 

r-j wo:. tossiftcjR/uciofcct sar. 



[0076] <#tt<oiHl>±ie£J: OftWcim* 
# in — l — \n-5<o*mM*i£V}ttm<n&7>u 

ffffi • «a®fe(c i ( A ) £dg]£ES«?)££iii»a& 
SXmts J: tfS&tt«>£ AftfL ( B ) fflaUEg fc J: 0 
'i%L>tltz7ll'$-i , 7J*-&&mmz^T % Fe, Cu, ^50 



£gc7£7p"t. 
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[0 0 78] *5. 6, **HJ§0rC*4K 



III — 4 — III-5J4, T/l'S-^A-^CTMt^ 

tt-C**ifcteJ:oT s S»*ffl*KOFe. Cu, Z 
rWSWijWWSWfflrt, #*S ififcitf 0. 5 um 
SKLbttfcS S i tk'HRb^X^MJgSSeSA 

[0079] ZMZft LX , ttKWt*4K8#^ 1 1 1 

- 1 - 1 1 1 - 3 a, <§mm&; t itmmB&fr 

*>6-f. S»fWB«K«)*#si«sJ:VO. 

20 aSKiWC^fcOUfc. ffl*^Jt®MKovvC!4T 
[0080] JtftMaKH** 1 1 1 - Hi, flnftS^fiE 

gfc*ji»TiMiaa«EjajbfcaiL-cv^^i t w^t, 
&m\<r>m®%^ 1 1 1 - 2 s 1 1 1 - 3 {4. fflie^rBiff® 

IBBE»E»te«i«WiI&lf ^"f , 7 r yfc i 4 SMKMNz 
30 igfciyo. 5jwm^lJ:<0*#*J|l*Si«[flfflft 

[0081] 



(51)Int.C1.7 

C 2 2 F 1/00 



674 
683 
685 
69 1 



F I 

C 2 2 F 1/00 



f-m* (##) 



674 
683 
685Z 
69 1 B 
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69 2 
694 
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694Z 



azmm isg# -as 

®mmmm$i%m§® 1 t§34# 1 ^ 



(72)^bm m ® 
(72mm mm mm 
02mm m mm 

F 2H114 AA04 Mil AA14 DA04 DA64 

EA08 FA01 GA02 
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